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By J. Selwin Tait. 


HE decision of the people of this country as to whether we shall 
have free coinage of silver, with all the train of evil conse- 
quences attendant upon it, or whether we shall maintain our 

present gold standard, is of more importance to-day than would be 
the fact of all Europe sitting in solemn conclave to decide whether or 
not it should declare war against us. And, strange as it may seem, in 
point of injury to the country, to its commerce, and to the individual 
citizen, the debasing of our currency by the free, unlimited, and inde- 
pendent coinage of silver would be a greater evil than even a new 
civil war. 

And herein lies the mockery of the situation. The farmer and 
wage-earner, stirred by the teachings of interested men, are preparing 
to test the advantages or claims of free silver just as they would test 
the fitness of a new pair of boots. They say, in fact: There is no 
harm in making the experiment, and, if it does not suit us, why, we 
shall be no worse off than before. They fail to see that they cannot 
try it as an experiment any more than they can declare war as an ex- 
periment, without paying the bitter cost. 

The circulation of a country resembles in every detail the circula- 
tion of the human body. A man may have a splendid framework, 
overlaid with such a net-work of muscles as only a Samson could boast 
of. His vital force may be in proportion, and altogether the man 
may be perfect in all his parts. You may break the man’s limbs ; you 
may mangle that superb body until every movement is excruciating 
agony ; and yet, although the man is badly injured and must be con- 
fined to a hospital, he is the same living force that he ever was, and 
will, in a very short time, be as strong, or nearly as strong, as before 
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the accident. But take that man in the pride of his strength, and in- 
ject into his veins some liquid which will impair or degrade his circu- 
lation, and you at once prostrate him and make him as helpless as an 
infant, worse off in reality than if he were a feeble dwarf. 

And the case is nearly similar where a country’s circulation has 
been tampered with. Macaulay, with his inimitable pen, sketches a 
wonderful picture of the results of the debasement of the coinage in 
England in the sixteenth and seventeenth centuries. He shows as no 
other man could that, in point of the harassment and real misery which 
that debasement caused, it was a hundred times more hurtful than the 
worst of wars, and that its effect upon commerce was that of a blight 
under which nothing could prosper. 

It is well, therefore, that all should understand that free coinage is 
not a thing to be taken up, and lightly dropped if found not to our 
liking. Many people are deluded with the thought that, as we had it 
once before, there can be no harm in trying it again. And therein 
lies our greatest danger. Every condition is changed since that time. 
Silver has multiplied beyond measure, and has so cheapened itself 
that its market is broken down. ‘The silver men claim that the act of 
1873 brought about the fall in the price of silver,—a statement utterly at 
variance with facts. Instead of neglecting silver since that time, as 
the silver men have claimed, we have added more than half a billion 
of dollars of silver to our circulation, with the result that we have dis- 
covered that the more we have purchased the more we have stimulated 
the supply (which was already over-abundant), notwithstanding the 
silver men’s prediction to the contrary, and their assurance that the 
purchases under the Bland-Allison and Sherman acts would make the 
silver in a dollar worth one hundred cents. Silver, after a momentary 
spurt, declined under these purchases, until it fell to its present figures. 
The fact is that the purchase of silver, under the Sherman act particu- 
larly, was like trying to pump the Atlantic ocean through a hole in 
the bottom of a ship. The State needed a plaster and not a pump, 
and it was a plaster eventually that saved the country. 

It is, perhaps, needless at this stage to explain what free coinage 
means. ‘The main point of this paper is to consider what its outcome 
will be and the classes it will affect. 

Mr. Bryan does not hesitate to state that he is against the creditor 
class,—that he is, in fact, the advocate of the debtor. Now, who 
constitute the creditor class of this country? The Goulds, the Van- 
derbilts, the Astors, the Rockefellers, the Armours, etc. ? Not at all. 
On the contrary, they are all heavy borrowers, and, even where they 
are the holders of bonds, it is usually of bonds of corporations of 
which they are the owners, so that they simply owe money to them- 
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selves. The creditor classes of this country are the 5,000,000 savings 
bank depositors who have money on deposit to the amount of $2,000,- 
000,000; the 1,700,000 share-holders in building and loan asso- 
ciations, whose assets last year amounted to $450,000,000 ; the mem- 
bers of insurance companies, which have in force nearly 2,000,000 poli- 
cies, amounting to $5,000,000,000. ‘If the wealth of all our million- 
aires were welded into one piece and placed alongside the wealth of 
the common people in such institutions as have been named, it would 
not be relatively as large as an acorn alongside a watermelon. ‘There- 
fore the millionaires are of all others the debtor class to whom 
a panic can do the least harm. Even if it has depreciated, for the time 
being, the value of their stocks and bonds, they can simply turn the key 
in their safe deposit vaults and wait for better times to restore values. 

Mr. Bryan admits freely that the savings bank depositor, the man 
who has invested his money in the solid securities of the country, will 
have his money reduced in value under the free coinage act by its les- 
sened purchasing capacity, and so he says: ‘‘ Buy property, buy com- 
modities.’” In other words, ‘‘ things are going to go up in value; 
speculate for the rise, and be happy.’’ When we call to mind the 
people to whom this advice is addressed, and its probable result, it is 
difficult to believe that we are listening to a presidential candidate in 
the United States in the last decade of the nineteenth century. Can 
such a speaker be a responsible person? Just reflect for a moment as 
to the class of our depositors. As stated, there are $2,000,000,000 in 
the savings banks of this country, held by 5,000,000 people. 
Altogether there are probably 12,000,000 of our citizens who are di- 
rectly interested in these savings. ‘The amounts on deposit average 
$400 to each depositor. Now, what property or what commodities 
can the widow, the orphan, the domestic servant, the wage-earner, 
the salaried clerk whose time is fully occupied in his business, buy 
with $400? Can they buy real estate with it? Is any one of them 
fitted to go into the market and buy commodities, and to pit his 
ignorance against the experience of men in the business? Why, if Mr. 
Bryan’s advice were to be taken seriously, we should see the savings of 
years gobbled up by land sharks of every description. 

Our savings banks have always, and justly, been regarded as the 
perfection of safety and prudent management. ‘They are hedged 
around with precautions which safeguard the deposits in every con- 
ceivable way. Even during the throes of the civil war, when values 
generally were so disturbed, confidence in the savings banks was not 
only unshaken, but grew steadily, so that at the close of the war it was 
found that savings bank deposits had increased seventy-five per cent. 
In his violent attack upon trusts Mr. Bryan allows the silver trust, 
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the greatest and most iniquitous of them all, to pass unnoticed. This is 
very regrettable. What are the silver interests in the west ? Even now, 
with silver in disgrace, as it were, the output of these mines averages 
$75,000,000 per annum at coining rates, while in their palmy days they 
have paid as much as $175,000,000 in dividends in the space of three or 
four years. Behind the mint interest stand the colossal estates of such 
multi-millionaires as Hearst, Flood, Mackay, and a score of others, 
whose wealth aggregates about $550,000,0o00. Thesilver mining men 
had influence enough to induce, nay, to compel, our government to 
purchase silver of the value of $500,000,000 to add to our currency un- 
der the Bland-Allison and Sherman acts. By these purchases the coun- 
try has already lost, at current rates of silver, $150,000,o00. But their 
appetite has grown by what it fed upon, and, their demand upon the gov- 
ernment having risen from a purchase of $2,000,000 per month under 
the Bland-Allison act to $4,500,000 under the Sherman act, they now, 
like the camel in its master’s tent, throw decency overboard altogether 
and demand the whole thing. In other words, they insist upon the 
free coinage of silver at sixteen to one, unlimited and independent. 

But how have they so worked upon the feelings of the people that 
they have enlisted so many of the farmers and the wage-earners on 
their side to fight under their piratical banners? Well, for the past 
two or three years the silver men and their representatives have been 
engaged in a great missionary work among the farmers. ‘These latter 
number five million. Allowing the usual American average of five 
persons to each family, and add two more individuals for hired labor, 
and we have a total of thirty-five million people directly interested in 
farming,—that is, one-half of the entire population. If we add the 
population of those villages and towns adjacent to the farms and de- 
pending upon them toa great extent, it will be seen that there are 
probably forty-five million people in this country who are bound up 
in agriculture. As all wealth springs from the soil, so the farmer is a 
great manufacturer of wealth, or property, or capital, which you will ; 
he is also, Aer contra, a great consumer. If he does well, the village 
store does well, the wholesale house in the city does well, the manu- 
facturer does well, and the wage-earner does well; so that in reality 
the farmer is the key to the whole situation. Hence the great amount 
of trouble, care, and expense which the silver men have taken with 
the farmer. Expense? Yes; probably $10,000,000 would not cover 
the amount. But we don’t know. There is no doubt, however, that 
London and Paris, where all the profit of our silver mines goes, would 
contribute handsomely to prolong the life of the silver goose which 
lays such beautiful golden eggs. Has it entered the head of any 
one that the vast amounts of money extractegl from the bowels of the 
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earth in Nevada, Colorado, Wisconsin, Utah, and New Mexico are ex- 
pended on these arid countries? Do they look like it? No. All that 
money is carried to London and Paris and spent there. England has 
no absentee landlordism to compare with this. 

The first thing the silver men did was to detach the farmer from 
his allegiance to sound money by endeavoring to persuade him that 
he had been very badly treated by the act of 1873, which, for the 
purpose of their argument, they choose to call the ‘‘ crime of 1873.”’ 
In passing, it may be stated that the so called ‘‘ crime’’ was simply 
the codification of existing laws touching silver, and the decision to re- 
sume specie payments on a gold basis in 1878. The ‘‘crime’’ con- 
sisted in bringing this country to.a gold standard. ‘This act has met 
with the approval of every civilized country in the world ; it was un- 
der discussion for three years, reams of information were printed about 
it, and there was not a member from the Pacific coast who did not 
consent to the legislation. Senator Stewart himself was especially 
prominent in its indorsement. ‘The fact is that at the time that law 
was passed there was no profit to be made in free coinage, since the 
price of silver was higher than the price of gold. It was not until 
many years afterwards, when the price of silver had fallen consider- 
ably, that it entered into the heads of the silver men that it would be 
a good thing to revise that statute in their own interest. Knowing 
the extraordinary alertness of the silver men, no sane person will be- 
lieve that any legislation affecting their interests could take three years 
in passing through congress without their knowing all about it. 

By the use of distorted figures in parallel columns the silver men 
have sought to show that the price of silver began to fall in 1873, and 
that promptly it proceeded to drag the price of wheat down with it. 
The audacity which they showed in printing figures entirely at vari- 
ance with fact was a source of great gain to them, until the writer ex- 
ploded their theory by showing that reference to the files of the Chi- 
cago stock market proved that the fall in the price of wheat, instead 
of beginning in 1873, when silver began to drop, did not begin until 
1883, and further proved that at no time was there any sympathetic 
action between the price of wheat and silver. ‘The silver men talked 
so loudly about the farmer’s losses since 1873 and the ruin brought 
upon him, as they claim, that their mere insistence gained many 
converts. ‘To every one it is apparent that the price of wheat at the 
great central markets had fallen off much. ‘This was inevitable from 
the fact that between 1875 and 1891 the wheat area under cultivation 
in this country had increased over forty per cent., while India, Russia, 
and the Argentine Republic, with their cheaper labor, fertile lands, 
and splendid climate, were flooding our European markets with cheap 
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grain. ‘The silver men have closed their eyes to that argument, and 
reiterated that it was the ‘‘ crime of 1873’’ that caused the price of 
wheat to go down. 

United States senate document No. 316, of the present congress, 
gives the statistics since 1862 of the four great States of lowa, Kansas, 
Minnesota, and Nebraska. ‘This table shows that from 1862 to 1890 
the average price of wheat ov ‘he farm was 71.05 cents per bushel, as 
compared to 71.4 cents per bushel in 1862-66. ‘That is to say, for 
nearly twenty years a uniform price was maintained. During this 
time the farmer’s position was greatly improved by the discovery of 
cheaper methods of cultivation and a considerable fall in the price of 
all articles purchased for his own consumption. 

It is perhaps a thankless task to prove to any man that he is not 
so badly off as he fancies himself to be, but that he is in reality better 
off. Such, however, was the case up to 1890. For a great prosper- 
ity overtook the country, as a result of the act of 1873, and contin- 
ued from the resumption of specie payments in 1878 until 1890. In 
that year, however, the Sherman act began to inject its enormous 
flood of silver into our circulation, thereby weakening the whole char- 
acter of our money, and creating distress at home and abroad, which 
closed our factories, threw our wage-earners out of employment, 
and hurt the farmer So the farmer’s loss was caused, not by the so- 
called ‘‘ crime of 1873,’’ but by the iniquity of 1890. 

Now the question arises: What will the people of this country, 
and among them the farmer, gain by free coinage, and what will be 
the course of events following upon its introduction? Under free 
coinage it is proposed to coin free of charge all the silver which can 
be offered at the mint,—that is, presumably, to the working extent of 
the various mints, which is $50,000,000 per annum. ‘There has been 
no talk up to the present time of issuing certificates against these de- 
posits for coinage ; so it behooves us to stick to our text. Here, then, 
we have a gain $50,000,000 per annum. But, inasmuch as there can 
be no doubt that all the gold in this country will take to its wings and 
fly away the instant free coinage becomes a certainty, we have a loss of 
$600,000,000 gold from our currency, as a set-off to this yearly gain 
of $50,000,000. In other words, it would take twelve years for us to 
bring our circulation up to its present figure of $1,700,000,000. 

Such a contraction of our currency would instantly bring on a 
panic which would convulse the country, stop all our manufactures, 
and fill our streets with starving workingmen out of employment. This 
would, of course, instantly react upon the farmer. None of the silver 
men dispute the certainty of a panic on the introduction of free coin- 
age; but all content themselves with the belief that it will be short- 
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lived, and then, say they, we shall move on to better times. What a 
delusion! Because this country steps down to the level of Mexico, 
China, India, and the republics of South America, does that mean 
prosperity ? Has it meant it in those countries? A cheap 53-cent 
dollar would mean, as it always has meant, a cheap country and a 
cheap wage-earner. Meantime, during the business stagnation, which 
would undoubtedly last for years, the world’s trade would go past us, 
and who would be bold enough to say that we should ever regain it ? 
It has not happened once in the whole history of the world that com- 
merce has returned to a country which it once left. 

Certainly no enemy would have dared to attempt the injury to this 
country which the silver men have assiduously tried to commit during 
the past few years. Would the wage-earner be better off under free 
silver? Impossible. Supplies would cost him nearly twice as much 
as now, while his wages would remain as they are, if, indeed, he 
should not be thrown out of work by the panic which must inevitably 
follow free coinage. The farmer and wage-earner will very properly 
ask at this juncture what is he to do, if he is not to vote for free coin- 
age of silver. ‘Times are admittedly bad with him now, and have 
been since 1890. What can he do to improve them? ‘Ihe answer to 
this is that both have been very much deluded in the belief that free 
coinage would mean to them more money ; they have listened to pro- 
posed remedies which the experience of the entire world has proved 
to be a delusion and a snare. ‘This country does not want more 
money. It could do an enormous business to-day on half the money 
capital which it has at the present time. ‘The trouble is that the con- 
tinued agitation of the silver men and the uncertainty as to the out- 
come of their efforts have bred distress on every side, and the money 
that we have has lost its fluidity or mobility ; it does not circulate. 

If it were possible that the whole world should understand to-mor- 
row that this country through all its parts was well content with its 
present circulation, and that all agitation would at once cease, and 
would not be resumed during the next ten years, so great would be the 
influence of the confidence felt that within two or three weeks busi- 
ness would be all that every one could desire, and the profits of the 
farmer and the wage-earner as assured as either of them could wish them 
tobe. Just as the French Revolution could be explained in one word, 
hunger, so the badness of our present trade can be explained in one 
word, distrust. It is not the banker who has locked up money, as the 
silver men mischievously state. Locked-up money brings no profit 
to any one. It is the lack of confidence, the lack of certainty as to the 
future, which destroys the courage of our business men and reduces 
the commerce of the country to its present low ebb. 


| 


GAS VERSUS ELECTRICITY DIRECT FROM 
COAL. 


By D. M. Dunning. 


OR a number of years we have heard of the great things that 
were to happen when science achieved the production of 
electricity direct from coal’’ ; yet it does not seem to have 
occurred to many that ordinary illuminating gas is, and always has 
been, produced ‘‘ direct from coal.’’ ‘The purpose of this paper will 
be to show in a practical way that, with the modern gas works, 
handled in an up-to-date manner, an efficiency can be attained which 
is about all that could be produced, even should science succeed in 
the production of ‘‘ electricity direct from coal.’’ In doing this it 
will be desirable first to briefly describe the modern gas works and 
some of the essential advantages to be derived from it, in comparison 
with the works in use until the past few years. 

The day has certainly gone by when the gas manager can sit 
quietly around and allow his works and business to run him. He 
must now reverse things,—run the works and push the business ; and 
so thoroughly has this become recognized that the indystry, where 
properly managed, has already become one of the most prosperous in 
the land. It has held its own through the shrinkage of values and 
financial reverses of the past few years better than almost any other, 
and, where it has kept clear from electrical entanglements, has paid 
its dividends with surprising regularity. 

In the way of the utilization of residuals, and illumination through 
incandescent lamps, it has, through the aid of science, made most 
rapid advances, and still presents, in these and other lines, the broad- 
est fields for scientific research and investigation. At various times it 
has, in the minds of many, been threatened with serious, if not fatal, 
competition from electricity ; yet the gas industry is probably to-day 
in a healthier and more prosperous condition than it would have been 
if electricity had never been a competitor, because the electric light 
has created a demand for more light and a stronger light, which, 
together with its competition, has stimulated the gas industry to 
improvement, and to advance and extend its business ; and on these 
lines, and with the aid of lower prices, the future manager seems to 
have an almost unlimited field. 

In the evolution of the modern gas works one of the first and most 
important steps was the construction of the ‘‘ regenerative furnace.’’ 
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Only a few years ago, with the old-style furnace then in use, it was 
the common thing to consume fully one-half the coke produced, in the 
furnace itself; and, with no special effort made to find a market for 
the other half, it often became a cumbrous thing about the works, and 
was disposed of in liberal measure and at nominal prices, which 
practically destroyed its market value. We now have in common use 
the ‘‘regenerative furnace,’’ which, with its essential features of 
primary and secondary combustion, is a remarkably economical gene- 
rator of heat. By secondary combustion I mean the combustion of 
the unconsumed products of the first combustion, which is brought 
about by a secondary supply of air at a point just above the furnace 
proper. In this manner, together with an ingenious arrangement of 
flues for heating the air-supply with the otherwise waste heat of the 
furnace, the efficiency of the furnace has become fully doubled, so that 
we are now able to carbonize our coal with about one-fourth of the 
coke produced. Another important advantage of the modern furnace 
is the transfer of the coke without quenching, whereas, with the old 
furnace, it was necessary to quench the coke, and then fire it up again. 
This furnace also affords a very marked saving in depreciation and 
labor, especially if run with moderate heat, as it should be; and the 
large amount of coke saved, if properly stored and marketed among 
people educated to its use, becomes a very important by-product, and, 
in such works as are in proximity to the bituminous coal fields, nearly, 
if not entirely, liquidates the coal bill. 

And, with the great saving in this by-product, there has been 
achieved a still greater in the two other by-products, —namely, tar and 
ammonia. Within the memory of the writer, coal-tar was a serious 
annoyance to the gas manager, because it had to be disposed of in 
some way other than as ordinary sewage ; and it was not an uncom- 
mon occurrence to be obliged to haul the major portion of it out into 
the country and there burn it, hoping to sell the remainder for local 
use for enough to defray such expense. To-day it can probably be 
safely said that in no branch of chemistry has science delved so 
deeply as in that which deals with the black and sticky mass of coal- 
tar, and certainly from none has it produced more brilliant results, 
the productions being already numbered among the thousands, com- 
prising nearly all of our most beautiful colors, such as the aniline se- 
ries, and the most important of our medical remedies, one of which— 
phenacetine, of the anti-febrin class—has acquired a world-wide repu- 
tation ; altogether, the list seems as limitless as the starry heavens, 
and as yet about as unexplored. Saccharin, a thousand times sweeter 
than sugar, suggests that, if we have sufficient faith, and work, we 
may yet live on tar. Coal-tar products have acquired so important a 
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place in the arts, sciences, and manufactures that this by-product has 
become a well-established article of commerce, and undoubtedly 
pays, for the average gas works, about twenty-five per cent. of the coal 
bill. 

Not until a recent period did gas companies—in this country at 
least—make much of an effort to save their third important by-pro- 
duct, ammonia ; and itis an interesting feature of this saving that the 
necessary treatment of the gas in process of manufacture, in connec- 
tion with such saving, has been so material an improvement over the 
old treatment as to more than compensate for any added expense 
caused thereby, leaving the ammonia saved out of the question. 
Formerly the gas was often washed in a shower-bath of cold water, 
and many of its illuminants were washed away with the ammonia 
into the sewer. Now only an exceedingly small quantity of water 
(which has great affinity for ammonia) is allowed to come in contact 
with the gas, and this contact, by ingenious mechanical contrivances, 
is continued over a long and sinuous course, entirely removing the 
ammonia without disturbing the illuminants, and producing a valu- 
able article of commerce. The storage and concentration of am- 
momiacal liquor requires careful and skilful handling, as it is an ex- 
tremely fugitive substance, always anxious to escape to the clouds, 
and return thence to the farmer in his fields. Five to seven pounds 
per ton of coal is a fair production of this by-product, and betweeen 
thirty and fifty cents per ton of coal the average revenue. 

This summary of the state of the gas industry at the present time, 
in respect to the saving of residuals, brief as it is, warrants the state- 
ment that the dividends of to-day are declared from the wastes of yes- 
terday ; and the knowledge of it seems to touch, in the mind of the 
gas engineer, whenever by chance he happens to gaze at the chimney 
of an electric-lighting Company, a sort of sympathetic chord in har- 
mony with the feelings of the stockholders thereof, in the shape of a 
vision of dividends vanishing in smoke, worse than wasted, because 
an intolerable nuisance. 

Important as the mechanical evolution of the industry has been, it 
fairly sinks into insignificance in comparison with what has been ac- 
complished and with the possibilities in view, in the evolution of the 
business end of the industry, following the line of enlarged output at 
lower prices. And, in mentioning lower prices, it is well to suggest 
how very much depends on a proper representation of the industry to 
the people, as it is not so much what the people pay as what they think 
they pay that counts, and ‘‘ what they think they pay ’’ depends almost 
entirely on their feeling that they are getting the worth of their money. 
In the development of the business end of the industry we have a field 
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of almost limitless extent, and to properly go over it would require a 
paper by itself. Such a paper would consider. the policy of offering to 
the customers of the company small cooking and heating utensils on 
condition that the connections and fittings therefor be purchased ata 
nominal price, and of following soon with a second offer, to exchange 
these utensils for larger ones, which would generally result in the re- 
tention of both by the customer. Then comes the well-stocked store 
of gas appliances centrally and conveniently located, and the exhibi- 
tions given therein, including cooking by experienced cooks furnished 
by the company and using the modern gas range, such exhibitions to 
be in charge of the lady managers of the various charitable institutions 
of the city with the privilege to them of disposing of the food products 
for the benefit of their various charities. All this to be followed by a 
vigorous effort to supply all classes of customers with cooking and heat- 
ing appliances of all kindsand sizes. And then follows the canvassing 
for customers, for which a commission is paid, together with the piping 
of houses and the sale of fixtures, thereby enabling the poor man to 
become. a customer at an outlay of from five to ten dollars, and giving 
him, with the Welsbach lamp, a better, more economical, and more 
‘satisfactory light in every way than he had with oil.* And this only 
opens the door for an almost unlimited number of other developments, 
the introduction of gas engines being a very important one. For lack 
of space we must dispose of this portion of our subject with the remark 
that the valuable management for the gas works of the future will be 
the management that understands how to extend the business and has 
the ability to do it; and it will be a mission requiring lots of energy, 
patience, and hard work, but fully as beneficial to mankind as any in 
the land. 

Progress seems to be the watchword in all lines of industry in 
the present age, and our electrical friends just at present are un- 
usually active. Among the many startling announcements of recent 
date in reference to progress in electric lighting probably none seems 
so tangible, and has attracted so widespread attention in the scientific 
press, as the discovery of Dr. W. W. Jacques of Newton, Mass., of a 
chemical process by which electricity can be generated direct from 
coal. 

A fair representation of these articles comes to us through the July 


* At Auburn, N. Y. (population, 30,000), over three hundred customers have been secured 
in this way during the past two years. Many of these had their houses already piped, but 
nearly one hundred houses have been piped by the company, which has received during 
that time: for the piping of houses, $1986.52; for ordinary gas fixtures, $2,023.80; for Wels- 
bach fixtures, $3,220 ; for stoves, ranges. and other cooking and heating appliances, $2,023.80. 
Stoves, ranges, etc , had been largely supplied previous to this time. About 30,000 feet of 
wrought-iron pipe of various sizes have been used during the past two years, about one 
third of which was for services. 
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number of THE ENGINEERING MAGAZINE, and the first thought of the 
practical man is as to how it will affect existing interests and invest- 
ments. When such high authorities as Professor Cross of the Mass- 
achusetts Institute of Technology and Professor Rowland of Johns 
Hopkins declare it to be one of the great inventions of the nineteenth 
century, it certainly behooves one to give it a careful investigation. 

So radical are the changes in the production of electricity by this 
method that one writer, on page 657 in this July number, is sanguine 
enough to proclaim that ‘‘dynamos will be sent to the attics, and it 
will be cheaper to heat and work by electricity than by fires.’’ And 
similarly we find in other magazines page after page of interesting 
scientific enthusiasm pertaining to this particular invention, until we 
are constrained to give it a careful and impartial examination. The 
process may be briefly described as follows. 

Iron retorts are set up on end ina furnace. ‘The retorts are par- 
tially filled with caustic soda. They also contain a piece of carbon 
suspended from the top, and are provided with an air-supply at the 
bottom. The furnace and contents are to be brought up to a tem- 
perature of 400 or 500° Centigrade, and a supply of air forced up 
through the fused mass of soda, the oxygen from which attacks the 
carbon and forms electrical energy, with which arc and incandescent 
lights can be immediately maintained. The efficiency is said to be 
such that thirty 16-candle incandescent lights were maintained for 
nearly nineteen hours with a consumption of only eight pounds of 
carbon in the retort ; and this is pronounced an efficiency of about 
ninety per cent., for the eight pounds of carbon consumed in the 
retort. But what about the perhaps eighty pounds of carbon con- 
sumed outside of the retort to maintain this temperature of 800 to 
goo degrees Fahrenheit and the air-blast for the nineteen hours? So 
disposed are enthusiasts in science to exalt any new thing that this, 
probably the real source of the energy, is passed over in comparative 
silence. If we call an enthusiast’s attention to this, we are told that 
they are on the track, and the next step will be to accomplish all of this 
without the aid of outside heat ; which brings up the suggestion: sup- 
pose you could do this without the aid of outside heat, or, what is more 
probable, suppose a small portion of the energy generated—say not to 
exceed ten per cent. of it—could be diverted to maintain this heat and 
pumptheair. ‘‘ Then,’’ the enthusiast exclaims, ‘‘ we would move the 
earth ; we would certainly revolutionize all existing things.’’ ‘‘ But 
what about the carbon consumed in the retort ?’’ suggests the practical 
man. Could you not manage in some way to furnish this, or a large 
portion of it, without cost? And, if you could, suppose we compare 
the efficiency which you would then attain with the efficiency of the 
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modern gas works. ‘They have the retorts set in the furnace. They 
are charged with carbon in the form of coal. According to scientific 
authorities, something more than twenty per cent. of the energy is 
driven off in the form of carburetted hydrogen, called gas, which can 
be safely and easily stored without loss or deterioration for any length 
of time ; and the practical man claims that the other eighty per cent. 
is retained as follows: forty per cent. in the form of coke, twenty- 
five per cent. in the form of tar, and fifteen per cent. in the form of 
ammonia. 

One-fourth of the coke, or ten per cent. of the entire amount of 
energy, suffices to do all the work of heating the furnaces, and the bal- 
ance of these residuals, in many cases, sells for enough to pay for all the 
coal, and, on an average, should pay for about eighty per cent. of it.* 
But the scientist comes forward with an array of heat units and standard 
candles to prove that eighty per cent. of the energy does not remain in 
form of the above-named residuals, and the practical man waves him aside 
with the exclamation that they pay eighty per cent. of the coal bill, 
and that the energy which pays the bills is the right kind of energy 
for him ; and he claims that, if he can eliminate eighty per cent. of the 
raw material by the sale of residuals, then he has a right to consider 
the entire production of the original article sought as the production 
of the remaining twenty per cent. of the raw material, which would 
show an efficiency of the full one hundred per cent. of energy. And 
then he calls attention to the wonderfully efficient character of this 
energy when utilized with the oxygen of the atmosphere through 
bunsen burners, incandescent lamps, and gas engines for heating, 
illuminating, and power purposes. 

The gas engineer calls on nature twice during the carbonizing of 
his coal for assistance from the oxygen of the atmosphere, as has been 
shown under the description of the regenerative furnace ; he calls 
again for assistance in the distribution of his product under the weight 
of the atmosphere, which does it quietly and effectively, unseen and 
unknown to most of us; and he calls again at the utilization of the 
product for a supply of oxygen to support its combustion, for all its 
various purposes of light, heat, and power, calling twice in the use of 
the Welsbach lamp, or for a double service, and producing at once 
the most economical and efficient artificial illumination yet known to 
man, and which may well be called ‘‘ one of the great inventions of the 
nineteenth century.’’ And thus he goes hand in hand with nature in 
all the ways of his profession, so differently from his friend, the elec- 
trical engineer, who seems at all points to be endeavoring to thwart 


* At the gas works in charge of the writer, four hundred miles from the coa! mines, the 
Tesiduals sold pay more than eighty per cent. of the coal bill. 
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her, and, with his lamp, depends for his success upon his ability to 
oppose her. For nature abhors a vacuum. 

And now comes the philanthropist, and desires to know why, un- 
der all of these advantages, the price of the product does not fall. Why 
are not companies formed to give it away, so that people may rise up 
and call them blessed? The reply might be made that, in common 
with other corporations that deal with the public, they are always sure 
of the blessing. Perhaps a better reply would be that water is free, 
free as the air, and stored in inexhaustible quantities at the very doors 
of many of our cities ; and yet it costs the people of most cities more than 
gas. Suppose it were possible to store daylight and distribute it by night 
through ‘‘ vacuum tubes;’’ does any one imagine that it could be 
done for nothing? It is not the first cost of the raw material that 
counts in a service of this nature. It is the long train of contingent 
expenses that rises up to swamp the enthusiast, when he attempts to 
move the world too rapidly. But the world is bound to move, and we 
are glad of it, and we hope to see the Jacques furnace improved so 
that it will become self-sustaining,—perhaps float off into perpetual 
motion. And, when this is accomplished, then we think that, in 
point of efficiency, it will just about begin to get into comfortable 
competition with the modern gas works. 
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THE UNDERGROUND TOPOGRAPHY OF A 
CITY. 


By Wm. Barclay Parsons. 


HE most striking development in constructive science during 
the last fifteen years, and the one productive of the most far- 
reaching results, has been the growth of tall-building construc- 

tion. Until the advent ofthe elevator, buildings were limited to such 
height as could be climbed conveniently by means of stairs, and there- 
fore buildings above six stories are of very recent date. The old 
buildings had a cellar, which was regarded as a sort of necessary evil 
and made as shallow as possible, and foundations of a very simple char- 
acter. For the latter no general study of the ground was necessary, 
and even the dimensions of the footing courses were regulated by gen- 
eral custom, or left to the discretion of the builder. 

As buildings commenced to grow in height, their foundations 
began to grow in depth, and to assume such importance, on account 
of the loads they had to.bear, that more attention had to be given to 
their design, and special investigations made in respect to the un- 
derlying material. 

In Chicago, where tall-building construction may be said to have 
been born, it was found that the soil was not capable of supporting the 
new great weights, and an accurate study of the sub-surface conditions 
became necessary. The investigation showed that the comparatively 
firm surface on which ordinary building operations had been conducted 
was a thin crust overlying a very compressible soil, and that this top 
crust could sustain but a certain moderate maximum load without un- 
due settlement. 

With the deepening of the foundations, people have been led to 
consider the utilization of the sub-surface space, so that a modern 
building has in very many cases two sub-cellars, and for recently-de- 
signed buildings in the city of New York even a third has been added. 

Thus the elevator, which was intended to increase the height of 
buildings, has been the most influential agent in increasing their 
depth. 

The purpose of this article is not so much to show the necessity for 
examination and study of sub-surface conditions as to show how such 
examinations are made and what the facts are which are thus discov- 
ered. In the first place, the engineer who is planning important sub- 
surface structures must go back to the time before the site was occu- 
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pied by the city, and learn what he can of the originally existing 
conditions. 

We are all familiar with the characteristics of the surface of the 
open country,—with its hills and hollows, water-sheds and streams, 
solid ground and marshes. When the open country comes to be occu- 
pied by a city, the topography is modified and changed. Hilltops are 
cut away, valleys are filled up, steep ascents are reduced, swamps are 
converted into dry ground, and streams disappear. But these changes, 
and especially the latter, are more apparent than real, because the old 
surface of the ground, if filled on, is not made one with the new, and 
can be found even after a long period of time and easily recognized, if 
sought for. Streams and their drainage areas are the most striking 
features of surface topography, and with the building of cities the 
streams do not pass out of existence, though they may disappear from 
sight. Although the streets are paved and all house drainage and ap- 
parently all the surplus water are carried away by sewers, nevertheless 
enough rainfall finds way through leaks in the pavement, through un- 
paved yards, or through the public parks, to furnish a considerable 
volume of water, which flows underground along the lines of the old 
streams. 

And so with the swamps ; although a swamp may be filled in and 
converted into what is to the eye, and, in fact, to all ordinary pur- 
poses, solid ground, nevertheless it still exists as a partially compressed, 
but still further compressible, sub-stratum, so that, if the engineer 
were to treat the locality according to what it appears to be, he would 
soon find out his mistake. 

As a first step, therefore, in sub-surface investigation, the engineer 
should have before him some description showing what the original 
surface was and wherein that surface in its topographical features differs 
from the surface as presented by the city. 

Taking New York as a type, the accompanying map (Fig. 1) rep- 
resents that portion of the city lying south of Fifty-ninth street and 
Central park, with the streets as now laid out, the original indentations 
of the shore line, the old streams and ponds, and the high ground. 
The changes that have been made are very great and easily seen. The 
river fronts have been built out to a distance, in some places, of sev- 
eral hundred feet. Every stream and body of internal water has been 
converted into dry ground, and yet these changes are but superficial, 
for the old shore line and river bottom are still to be found ; the 
swamps have been compressed, but not removed ; while the streams, as 
has been said, still continue to flow as they have done for centuries, 
along their old courses to the rivers, and on to the sea. 

There are two methods of ascertaining the composition and struc- 
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ture of the underlying material,—some sort of driven-well arrangement 

applicable to soft ground, or the diamond drill for rock. The simplest 
style of the former, and the one generally used for such work, is known as 
the ‘‘ washpipe.’’ This consists of a wrought-iron pipe about two 
inches in diameter, the first length of which is driven a few feet into 
the soil by hand, after which a smaller pipe about 34 inch in diameter 
is inserted. ‘This small pipe has its end drawn down to a flat or round 
nozzle, a pressure pump is connected with the upper end, and then water 
is forced down, which, rushing out of the nozzle into the ground, stirs 
up the particles of sand and carries them with the ascending current up 
and over the top of the two-inch casing. The casing then settles by its 
own weight, or else is forced further down by blows of a small portable 
machine, like a pile-driver. In this manner the tubing can be driven 
to a considerable depth, additional lengths being connected by ordi- 
nary sleeve-couplings. The material, as it is raised, can be caught and 
the water drawn off; and from the samples of the underlying soil thus 
secured the exact composition of the ground and any vafiation in it 
can be determined and recorded. By sinking holes at close intervals 
a very complete story of the sub-surface material can be obtained. If 
the pipe reaches rock or other hard substance, it can be driven no 
further, and, if it is necessary to determine accurately what that hard 
substance is,—whether a boulder, a thin layer of rock, or rock in ledge, 
—recourse must be had to the diamond drill. This instrument is a 
large boring machine, the drill of which is a hollow steel tube with an 
internal diameter of about one and a half inches, its edge set with pieces 
of cheap diamond, which wear away the surface of the rock and cut out 
a round core that can be raised to the surface. This core will show the 
structure of the rock, its composition and strength, and the presence 
of flaws. 

The level of the ground water can be measured by dropping a line 
down through the two-inch test pipe, before it is withdrawn. In loca- 
tions near tide or other bodies of permanent water, and in a porous soil, 
the level of ground water is approximately that of the main body, 
but it will rise above it according to the non-porosity of the soil. In this 
matter, which has a very strong bearing upon any engineering con- 
struction, the engineer has to be on his guard against pockets of water, 
or water held back in the soil by a sub-stratum of clay or other non- 
porous soil, which, if unexpectedly tapped, is apt to burst forth and do 
considerable damage. 

In the construction of high buildings there is required a knowl- 
edge of sub-surface topography; it must be known whether the 
ground is made or natural, whether flowing water is present, what the 
level of ground water is, and of what the underlying material is com- 
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posed. But such investigations, important and necessary as they are 
to the locality, are usually too far separated to give a sufficiently 
connected series of studies, by which all the variations} and con- 
ditions can be noted and the sub-surface topography, portrayed as a 
whole. Such astudy can be made only through test holes set close to- 
gether and covering an extended area, and such investigations are apt 
to be made only along a line of streets in connection with some muni- 
cipal or railway work. 

An investigation of this character was undertaken in New York by 
the rapid transit commission of 1891, when an underground railway 
was laid out along the line of Broadway. By means of washpipes test 
holes were sunk at every street intersection along the route, and the 
material carefully sampled. From these samples it was easy to deter- 
mine the depth at which any variation in the sub-soil occurred, and so 
construct a profile, or rather a vertical section, a portion of which is 
shown in Figure 2. This illustration indicates what would be the ap- 
pearance, if a cut were made the length of Broadway and one half of 
the street removed. It will be seen that the surface of the street is no 
indication whatever of the existing sub-surface conditions. Rock is 
further down where the surface is highest, the configurations of each 
stratum do not always conform to the rock or surface line, and the several 
kinds of sand have their hills and hollows as sharply marked and as 
easily distinguishable as the hills and hollows of the open country. In 
the profile in question, while the quality varies, the material is all sand 
and porous. But suppose one of the layers were clay, or that a thin 
seam of some such non-porous material occurred ; then these strata 
would have an additional interest as indicating the line of flow of under- 
ground water, and the possible existence of pockets. In the porous 
soil in question the level of such ground water is nearly horizontal 
and but a short distance above high tide, which is indicated by the 
straight line. 

There was a time when what is now the Hudson river, instead of 
flowing into New York bay, flowed into the Atlantic ocean some 
eighty miles further away, and when the rocks of the lower part of what 
afterwards became Manhattan island stood many hundred feet higher 
than the rock line shown in the section. The reader can picture to 
himself the great glaciers which followed, and which, after grinding 
away the hills, left the rock surface ploughed with the deep furrows 
that we find now ; and then the slow deposition, by other glaciers and 
ice caps, of the sand strata, results of their destructive action elsewhere ; 
and so the building of that structure, layer by layer, on which some 
day was to be built the very heart of the metropolis of the western con- 
tinent. 
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What is shown here of New York, both in the section and in the 
map, is but typical of other cities. The surface as existing differs 
from what the aborigines or even the oldest inhabitants knew,—a soil 
overlying the bed rock at various depths ; configurations of the rock 
and surface not necessarily having any relation one to the other ; the 
soil composed of layers of different materials, and these layers existing 
in all sorts of shapes and frequently with a sharp line of demarcation ; 
and the streams still flowing, but with diminished volume, in their old 
channels, although covered perhaps by many feet of filled-in material. 

In addition to the natural, the artificial features are as strongly 
marked, and, for practical purposes in the carrying out of construction 
work, equally important. Underneath the streets of large cities are 
laid pipes for water, gas, steam, and air, electrical subways, sewers, 
and other similar structures necessary in modern urban life. All of 
them, except the sewers, are laid without much regard for topograph- 
ical questions, but the sewers must to some extent follow original 
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drainage areas, unless the sewage be pumped. These sewers, there- 
fore, are, in fact, artificial brooks and streams, and, by carrying the 
larger part of the rainfall and all of the house-drainage, are intended 
to supplant the original water-courses. They start—or rise, as would 
be said of brooks—along the edge of the divide which separates one 
sewerage district from another; follow along the streets in small 
pipes ; then form junctions with two or more, the pipe being increased 
to a brick sewer ; and then pass on, growing in size and volume of 
flow, picking’ up other branches and feeders, just as the stream is fed 
by small brooks, until at last a number of sewers are gathered into one 
large trunk sewer, in which there is at all times a steady flow, and so 
on to the outfall in the sea, or other point of disposal. Now, these 
artificial streams with their divides, although in large measure similar 
to the natural“streams, which they have displaced, frequently differ 
from them in detail of location ; and so beneath our feet in any large 
city it can be said that there are two distinct systems of drainage,— 
the artificial system made by man, following straight lines and to some 
extent regardless of the surface or subsurface topography, and the 
system laid out by nature, which, though largely supplanted by that 
made by man and buried out of sight by him, still struggles to main- 
tain its original independence. Figure 3 is a map of a small portion 
of the city of New York, showing the position and direction of flow 
of the sewers and the approximate location of the old water-courses. 

Were it possible to take up the surface of the street and its 
immediate underlying soil, or, rather, if a photograph could be taken 
by Réntgen rays, we could get a picture of which the illustration in 
Figure 4 is an example. Since that diagram was made in 1890, the 
horse-car railway has been converted into a cable road, and two lines 
of cable yokes have been added to the pot-pourri, and yet the tangle 
of pipes and sewers shown at the intersection of Fulton street and 
Broadway is typical of what may be found in any great city, and in 
intricacy and number of pipes is exceeded, in New York, in many 
locations. Now, these pipes and the other sub-surface structures are 
quite as important a part of underground topography as the rock and 
the other material that go to make up the soil. In doing work the 
latter can be removed at will, but these pipes are to the city what 
arteries and veins are to the human body, and cannot be rudely 
or arbitrarily displaced; whatever is done to them has to be care- 
fully planned out beforehand, the cut ends plugged, and a con- 
tinuous circulation in some way secured, with a skill similar to that 
displayed by the surgeon. 

The study of underground topography has an interesting aspect, 
when considered in connection with a city Jike New York. How 
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much more interesting is it when taken in connection with one of the 
cities of the old world! In the construction of the underground 
railways of London, a very complete view was had of the underground 
topography, which is described as follows by Sir Benjamin Baker, the 
engineer. 

‘‘ When a tract of country is closely covered by buildings of vary- 
ing heights, and the natural water-courses are converted into covered 
sewers, it is difficult to form a general idea of the physical features. 
In the case of the metropolis, however, a sufficient record exists of the 
previous condition of the country, where the excavations have, in many 
instances, offered an interesting confirmation of traditions. 

‘*It is believed by competent authorities that, long before the 
Roman Invasion, some Celtic chieftain settled in the ‘City’ and 
called his place of business ‘ Lynn-din,’ the Fort of the Lake. How- 
ever this may be, it is certain that in early historical times the little 
hill on which the City stands was fronted by a wide stretch of tidal 
marsh land, extending to the base of the Surrey hills, and was flanked 
on the east by the Wall brook and on the west by the Fleet river. 
Between the City and Westminster, the river overflowed its northern 
bank to only a limited extent, but westward of that it extended inland 
for at least a mile, forming the swamps of St. James’s Park, Pimlico, 
Fulham, and other low-lying districts now traversed by London rail- 
ways. To the north extended the rising ground culminating in the 
heights of Hampstead and Highgate and the lesser heights of Campden 
Hill, Notting Hill, Maida Hill, Primrose Hill, Haverstock Hill, and 
Pentonville Hill. Between the different spurs of the northern range 
of hills are drainage depressions, formerly clear-running brooks or 
tidal channels, but now polluted sewers, with tidal flaps for storm 
overflows. 

‘To the west of Kensington and Chelsea, rising in the high 
ground, but traversing chiefly the low-lying district, was the Bridge 
creek now known as the Counters creek sewer. Proceeding eastwards, 
the next stream met with was the West Bourne, rising on the western 
flank of Hampstead Hill and flowing southwards to the Serpentine, 
and thence into the Thames, near Chelsea bridge. This is now 
called the Ranelagh sewer. Next in order was the Ty-Bourne, which 
flowed from Hampstead through Regent’s park and thence, by Mary- 
lebone lane (whose strange windings are due to the houses having 
originally been built on the banks of the stream) and by the Green 
park, to the river between Vauxhall and Chelsea bridges. No stream 
of importance existed between the Tybourne and the Fleet. 

‘« The historical stream, known for the first part of its course as 
Hole-Bourne and for the latter portion as the Fleet, flowed from the 
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Hampstead and Highgate ponds due south, passed King’s Cross and 
along a deep tidal inlet into the Thames at Blackfriars bridge. ‘The 
sudden dip in the roadways at Holborn Valley and at Ludgate Hill 
remains as evidence of the former existence of this usetul tidal 
navigable channel. ‘Though a benefit in olden times, it is hardly 
necessary to say that the Fleet river, converted into a huge sewer, 
constituted a serious difficulty in the construction of the underground 
railway. As regards the character of ground cut through, a consider- 
able depth of made ground would necessarily be looked for at the east 
end as the line as carried through a City founded perhaps two thou- 
sand years ago and ravaged and burned by the Celts, Romans, Saxons, 
Danes, and Normans. In places as much as twenty-four feet of ruins 
and dust were cut through. At the mouth of the Fleet the chalk 
rubble foundation of an old fort was exposed, and at the Mansion 
House a masonry subway was discovered intact. Similarly, at West- 
minster made ground was found to a depth of eighteen feet. Kemem- 
bering that between the City and Westminster the line was carried 
along the old bed of the river, mud and silt would naturally constitute 
the chief part of the excavation. The cuttings of the railway show 
that, if what Sir Charles Lyell called the great ochreous gravel deposit 
of the Pleistocene epoch were swept away, the hills and valleys of the 
metropolitan area would be practically unaltered in appearance. At 
what period in the remote past the sand, gravel, and brick earth cut 
through by the railway were deposited, no one can tell. It is believed, 
however, that England was then united to the continent: that the 
present site of the North sea was dry land, and the Thames a tributary 
of the Rhine. It is proved by the remains of animals swept down by 
floods and buried in the gravel at Windsor, Kew, and London, that 
roaming about the valley of the Thames must have been the mammoth 
woolly rhinoceros, hippopotamus, straight-tusk elephant, lion, elk, 
bison, horse, bear, wolf, reindeer, and other animals. Was man 
existent at this epoch? It is very generally believed that he was.’”’ 
If nothing else has shown it, then certainly this extract will show 
that apparently so simple a thing as digging a hole ean have its poetic 
side, and that the very ground underneath our feet has a story to tell, 
and an interesting one too, if we would take the pains to read it. 
Space has three dimensions, but, as far as cities are concerned, it 
also has three divisions,—the surface, above the surface, and beneath 
the surface. ‘The first is already occupied, the second is fast being 
penetrated by high buildings, and the third is yet to be developed to 
its full possibilities. It is not so long since no one thought of using 
the third for any purpose for which either of the other two would do, 
and only pipes and sewers which could not go anywhere else were 
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placed underneath the surface and buried in trenches, generally 
without systematic arrangement and certainly without any means of 
access except the barbarous one of again tearing up the surface of the 
street. The space above our streets has been filled with telegraph 
poles with their network of wires, supports for elevated railways, and 
other obstructions, while the surface has been occupied by power- 
driven railways of some sort. Although the telegraph wires and 
poles have been banished to the third estate, the other obstructions 
remain. 

At the outset it was stated that high buildings had introduced new 
problems, in addition to their own, and these flow from the placing 
of an increased population upon a limited area and the greater de- 
mand, not only for the old necessities of water and gas, but also for 
more of them, and for steam, electricity for all purposes, air, and, 
above all, for greater transit facilities. It takes time to educate the 
public to any radical change in habits, and therefore they are slow to 
make use of new resources, however advantageous. 

In Europe, where greater surface congestion has obliged the people 
to look for relief in other directions, the sub-surface space has been 
utilized for the construction of railways and subways, in which pipes 
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TREMONT STREET, BOSTON.—AS IT WOULD BE WITH AN ELEVATED ROAD. 


and sewers can be systematically arranged. The work recently com- 
pleted in Baltimore, that proposed in New York, and that actually 
in hand at Boston, indicate that soon in this country, too, the devel- 
opment of the space beneath the surface will be increased in a measure 
more adequate to the rapidly growing needs of our cities. 

The greatest step in this direction is the Boston work, undertaken 
to relieve Tremont street of its intolerable congestion of trolley cars. 
The first proposition was to do so by means of an elevated railway, 
but better counsels prevailed, and an underground railway is now 
being built to accommodate the ordinary street cars. 

In the illustrations on pages 1026, 1027 and 1028 are three views 
of Tremont street, as it is, as it might have been, and as it will be. 
These pictures, all taken from the same point of view, showing that 
busy thoroughfare restored to its proper usefulness, relieved from its 
present burden, and saved from a worse fate, tell far stronger than 
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TREMONT STREET, BOSTON, —AS IT WILL BE WITH THE SUBWAY COMPLETED, 


words can of the possibilities contained in that study which leads to 
the fuller development and use of the space, now almost entirely 
wasted, underlying a great city. 


SANS. 


THE LESS-KNOWN GOLD FIELDS 
OF COLORADO. 


By Thomas Tonge. 


. HE celebrity of Cripple Creek is due as much to the phe- 
nomenal advertising it has received as to the wonderful rich- 
ness of the district. Its meteor-like brightness has dazzled 

-and practically monopolized the attention of persons at a distance, 

causing them to overlook the fact that there are a score of gold-pro- 

ducing counties in Colorado, including many new districts of un- 
doubted merit, fully recognized by practical mining men, though 
little heard of by people at a distance. 

If those who read this article have access to a recent map of Col- 
‘orado, it will be noticed that the older and thoroughly-established 
mining-districts constitute a well-defined, broad belt through the State, 
practically following the mountains from Boulder county in the north 
to La Plata county in the south-south-west. ‘This broad general belt 
‘contains the celebrated mining districts of Boulder, Gilpin, Clear 
Creek, Park, Lake, Pitkin, Chaffee, Gunnison, Hinsdale, Ouray, San 
Juan, San Miguel, Dolores, and La Plata counties, there being con- 
siderable intervals between the well-recognized mining districts. 

The depression in silver mining several years ago closed many 
mines in Colorado, and threw thousands of miners, ore-haulers, and 
others out of employment. ‘The increased demand for gold, and the 
unexpected discovery and development of Cripple Creek, caused such 
unemployed men and many others to prospect for gold. The result 
has been to demonstrate that the gold-bearing belt of Colorado is not 
only longer and wider than was supposed, but also more continuous, 
—that is, in the intervals between the well-recognized mining districts 
gold-bearing formations have also been found. 

As an illustration, a brief account of two visits recently paid by 
the writer to one of these new districts—7z7s., the gold belt of Gun- 
nison county—may be interesting. Gunnison City (7,680 feet alti- 
tude), the most convenient point from which the southern end of the 
new belt can be reached, is 290 miles from Denver zva the Denver & 
Rio Grande Railroad, crossing Marshall Pass (10,852 feet), and 200 
miles 77a the Denver, Leadville & Gunnison Railroad, crossing Alpine 
Pass (11,596 feet). 

The first visiting party consisted of a well-known geologist, an as- 
sayer and mineralogist, a practical mining man, and the writer and 
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his wife. Utilizing light spring wagons, we occupied eight days in 
thoroughly investigating the geology and mineralogy of a tract of 
country about 25 miles long by about 15 miles wide, having an aver- 
age altitude of that of the Hospice of St. Bernard, Switzerland, the 
highest inhabited point in Europe,—zvs., 8,200 feet,—this tract of 


country, with an area of over 500 square miles, having as yet a pop- 


ulation of only about 500 persons, mostly in small ‘* camps 
cabins. 
‘The country consists of a series of bare rolling hills, much resem- 


of log 
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bling Cripple Creek, with occasional scattering pines on the summits, 
the dividing gulches having a fringe of willows along the damp bot- 
toms. The climate is much milder than that of the same altitude in 
Switzerland, as this new gold belt has been for years a good grazing 
country, where cattle and horses forage for themselves all winter. 

The region is composed of schists underlaid by granite, both being 
traversed by dykes of eruptive rock. The schists are traversed by a 
network of quartz and feldspar veins, many of which are but local. 
Others are fissure veins of all sizes, from a few inches to ten to fifty 
feet wide, traversing the region for miles in a generally east and west 
direction. Their value, so far as at present prospected, is low grade. 


THE CEBOLLA VALLEY ; ALTITUDE 8,200 FEET. 


Besides «uartz veins in schist, feldspathic dykes, and eruptive granites, 
there are true eruptive volcanic dykes and volcanic overflows. In 
some respects the district geologically resembles Cripple Creek. 

The trip was a most enjoyable and interesting one, including a 
visit to the romantically-located Cebolia Hot Springs (altitude, 8,200 
feet ), and an inspection of the wonderful mountains of iron and man- 
ganese at Cebolla, 800 and 1,000 feet above the level, their base 
covering 800 acres. From base to apex there are cuts, tunnels, and 
shafts in solid ore. Some of these are more than 4o feet in solid 
mineral, and in no place has the bottom or limit of the ore been 
reached. About one-third the area is manganese, 25 percent. pure, 
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OPEN CUT IN SOLID IRON ORE, 


the remaining two-thirds being hematite, averaging 55 per cent. met- 
allic iron. 


As a known gold-mining possibility the district is less than three 
years old, the inhabitants being mostly from silver-mining districts, 
possessing as capital only experience and muscle, and therefore un- 
able to develop their claims beyond the windlass stage. For lack of 
capital, there are as yet Jess than a dozen developed properties in the 
entire district, the very deepest being onlys 200 feet. 
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A ‘TYPICAL MINING CAMP. 


‘lwo of these may be mentioned, as examples illustrating the situa- 
tion. In one case two prospectors last summer found and followed an 
outcropping, sunk, found a vein of gold-bearing «juartz, pushed work, 


exhausted their means, got financially embarrassed, and were unable to 
proceed. <A successful and experienced Colorado mining man with 
capital came along, made careful investigation, acquired the property, 

a group of eight full claims,—formed a private company, erected 
a hoisting plant, sunk a new shaft 190 feet deep, ran 1,500 feet of 
drifts on a vein of white, gold-bearing, free-milling quartz of an aver- 


THE BEGINNING OF A MINE, 
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‘© MERELY AWAITING CAPITAL.” 


age width of five feet, and erected a 20-stamp mill and a pumping 
plant, the total capital invested being $75,000. ‘The results are: 
over 70 men at work ; 70,000 tons of ore already in sight, which can 
be mined and milled at a cost not to exceed $3 per ton, leaving an 
average net minimum profit of $10 per ton, or $700,000 net, now in 
sight for an outlay of $75,000, to say nothing of the further exten-~ 
sions of the vein not yet opened. Within a radius of several miles of 
this property there are dozens of claims belonging to impecunious 
prospectors, where the surface indications are as good as, if not better 
than, were those of the group in question when the present owners. 
took hold, the inference being that a similarly judicious expenditure 
of capital would produce similarly satisfactory results. 

The second case is a group of sixteen claims comprising a dyke ot 
free-milling, mineralized granite 300 feet wide and already traced 
1,800 feet long, said to carry from $4 to $20 of gold per ton. The 
principal owners are two gentlemen in Wall street and an American 
banker in Paris. ‘There are numerous shafts, open cuts, etc., on the 
top of the hill, exposing the ore matter, but it is proposed to tunnel 
in 1,000 feet several hundred feet down the slope of the hill, and tram 
the ore down grade to a point on the river, less than a mile distant, 
where a large stamp mill will be erected as soon as practicable, thus 
enabling $6 ore to be mined and treated ata profit. ‘The apparent 
vast extent of the ore body would indicate that this may make one of 
the big mining properties of the State,—something like the great 


low-grade Treadwell mine in Alaska, : 
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The other partially-developed properties of the district represent 
capital from Aspen, Colorado Springs, Cripple Creek, San Juan, and 
other places in Colorado, and also from Iowa, Missouri, etc. In the 
wide intervals between such properties, the country is more or less 
dotted over with promising prospects, as yet in the hands of impecu- 
nious locators unable to proceed further with development. The 
geologist of the party, in his official report, says he knows of no 
young district which offers a better field for intelligent investigation 
and judicious development. 

Our visit to the northern and older end of the Gunnison gold 
belt embraced a wagon journey of 190 miles and the personal inspec- 
tion of scores of mines and less-developed properties. 

The triangle of country, two sides of which are bounded by ( hio 
Creek and Quartz Creek, and all parts of which are within a few miles 
of the town of Pitkin (altitude, 9,200 feet) on the line of the Den- 
ver, Leadville & Gunnison Railroad, is very well worth the personal 
investigation of capitalists. ‘he gevlogical conditions are all that 
can be desired for a gold district, consisting of granite, schists, etc., 
traversed by dykes of porphyry, and other igneous rocks and strong 
quartz veins. The only extensively-developed mine in the triangle 
is the Sacramento, in which the ore body is continuous and well min- 


eralized, remarkably even in character. ‘The property is developed 
by over 5,000 feet of tunnels and levels, the ore ranging from $20 to 


‘©THE DAY SHIFT,’’ MINE TWELVE MONTHS OLD. 
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$300 of gold per ton, the production to date being nearly $300,000. 

What has been and is being done at the Sacramento can appar- 
ently be duplicated at fifty other properties in this triangle, the only 
question being one of capital. At the surface the ore is quartz, con- 
taining oxidized iron and free gold, and, as depth is gained, it be- 
comes a sulphid. It is within the mark to say that about a dozen 
mines within a few miles of Pitkin, with judicious management and 
a moderate amount of capital, could at once, or ina very short time, 
ship gold ore and pay dividends. There are scores of less-developed 


SACRAMENTO MINE, 


properties which need only capital to put them in the shipping list. 

It is gratifying to know that, besides Colorado capital, outside 
money is beginning to find its way in from Boston, New York, Chi- 
cago, Pittsburg, Iowa, etc. 

Pitkin was a great silver producing district prior to 1893, and the 
Cleopatra and Fairview mines (altitude, 12,000 feet) compare favor- 
ably with the very best mines of Aspen and Leadville, as, owing to 
the extreme richness of the ore, they have never ceased shipping. 
If silver is remonetized, Pitkin will enter upon an era of great pros- 
perity. In Chicago Park, near Pitkin, a fey years ago, two holes 
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PITKIN, FROM CHICAGO PARK, 


were bored nearly 1,000 feet deep, penetrating much the same strata 
as at Aspen, but revealing three rich ore zones instead of one. ‘The 


fall in silver in 1893 prevented shafts being sunk at the bore holes. 
Within a short distance is a similar basin,—Hall’s Gulch,—where 
bore-holes revealed equally good prospects. Such investigation dem- 
onstrated the fact that in the vicinity of Pitkin are two of the largest 
silver-ore basins as yet known in Colorado, both practically virgin 
ground. 

Between Pitkin and Tin Cup (altitude, 10,200 feet’ are a number 


CLEOPATRA AND FAIRVIEW MINES 5 ALTITUDE 12,000 FEET. 
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BRUNSWICK MILL AND JIMMY MACK SILVER MINE (CLOSED DOWN). 


of silver mines now shut down by the fall in the price of silver, in- 
cluding the Jimmie Mack Mine and Brunswick Mill, representing 


about $180,000 of New Jersey capital ; the Gold Cup group, repre- 
senting about $350,000 of New York and Colorado capita] ; the ‘Tin 
Cup mine, owned in Kansas City; Kl Capitan mine, owned in IlIli- 
nois; the Carbonate King and Queen, owned in Kansas City and New 
York ; the Iron Bonnet mine, owned in New York ; the Napoleon, 
owned in St. Louis, etc. 

There are to-day more men at work in the Tin Cup district than 


TAYLOR PARK. 
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ON FOREST HILL; ALTITUDE 10,500 FEET. 


in the Pitkin district, many of them being employed in the placers in 
the vicinity of Tin Cup, which are very rich and have been worked 
for many years, though only by hand,—that is, without any appli- 
ances involving the investment of considerable capital. 

North of Tin Cup is Taylor Park, an undulating, grassy valley, 


MINE ON CROSS MOUNTAIN; ALTITUDE 12,200 FEET, 
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THE MILL AND CABINS, CROSS MOUNTAIN ; ALTITUDE 10,000 FEET. 


THE LIVING QUARTERS, CROSS MOUNTAIN ; ALTITUDE 10,000 FEET. 
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twenty-eight miles long by eight miles wide, with an average altitude 
of over 9,000 feet, surrounded by snow-crowned peaks ranging from 
13,000 feet upwards, and drained by Taylor river and its tributaries, — 
all splendid trout streams. The billowy character of the park is due 
to the fact that it was once the site of an immense mer de glace fed by 
tributary glaciers from the amphitheatres in the adjoining ranges, and 
that these various glaciers deposited moraines, which now constitute 
the low rolling hills in the park ; further, there is evidence of two 
distinct glacial periods with intervening lake period. 

In ‘Taylor Park, at a point ten miles from Tin Cup, we visited the 
headquarters of a most interesting enterprise. Massachusetts capital- 
ists some time ago employed a noted California placer expert to ex- 
amine and report upon Taylor Park. He spent several months on the 
ground, and his report was most favorable. ‘lo make quite certain, 
however, other experts were subsequently employed, and their inde- 
pendent reports confirmed the report of the Californian. Thereupon 
a company was organized with Massachusetts capital, about three 
thousand acres of ground were secured, and a ditch is being built from 
Taylor river 17 miles long, 8 feet wide on the bottom, 1o feet wide 
on the top, and 3 feet deep, with a fall of 15 feet per mile, carrying 
2,000 miners’ inches of water, the total cost of such ditch being esti- 
mated at $38,o00. A second ditch is being built from ‘Texas Creek 
614 miles long, 5 feet wide on the bottom, 7 feet wide on the top, and 
2'% feet deep, with a fall of 20 feet per mile, the total cost being esti- 
mated at $12,000. It is expected to have the sinall ditch completed 
by the middle of September, and the big one before snow falls. Next 
spring these two ditches will furnish water for hydraulic piacer-mining 
on an extensive scale. ‘The lowest estimate of any of the experts as 
to the gold in the gravel is 25 cents percubic yard. One single gulch, 
Hall’s gulch, 1 mile long and 600 feet wide, is expected by the ex- 
perts to yield $2,000,000 in gold, and this represents only one-tenth 
of the area of the company’s ground. ‘The company is putting up a 
sawmill, as it expects to use 339 coo feet of lumber for flumes, and 
1,600 cords of lumber for riffles. 

‘The details of the operations of this company are given, because, 
according to the best information that can be obtained, there are at 
least over 200 square miles of gold-bearing gravel in and around 
Taylor Park, which pans gold almost anywhere. ‘The company repre- 
senting Massachusetts capital is the first organization that has ever 
approached the matter with capital on a large scale. It has only a 
fraction of the ground, and what it is now doing others have every op- 
portunity to do in adjoining places. 

The question arises: Where did all this placer gold come from ? 
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Strange as it may appear, although the existence of these immense 
placers has been known and some portions of them have been worked 
in a superficial kind of way for thirty years, there does not seem to 
have ever been any persistent or thorough effort to prospect the 
ground at the head of the gulches for veins. While the gold may 
have come from the disintegration of mineralized rock too low grade 
to be profitably mined, the probabilities are that much of it came from 
the breaking of high-grade gold-bearing veins now covered up by 
débris ; and the Massachusetts company, in hydraulic mining down to 
bed-rock, will possibly discover some of the original veins. 

We also visited Forest Hill (altitude, 11,000 feet) on the west 
side of Taylor Park, about 20 miles north of Tin Cup. On this hill, 
even to the crest, three different companies, representing Minneapolis, 
Michigan, and Ohio capital respectively, are operating. Very rich 
float has been found on the hill, but, so far, the veins from which it 
came have not been discovered, and the Minneapolis company is the 
only one that has yet found veins at all,—z7z., one averaging about 
$30 per ton, and another only just struck, averaging $60 per ton. 

We also visited Cross Mountain, seven miles from Tin Cup, the 
developments on which are destined to have a very important effect 
on the district. An eastern gentleman, with previous mining experi- 
ence, went to Cripple Creek in 1894 and spent some months looking 
for an investment, but finally, disgusted with the high pricés asked, left 
without investing in anything, moved to Gunnison county, and eventu- 
ually secured some claims at an altitude of over 12,000 feet on Cross 
Mountain, under lease and bond. He commenced work August 1, 1895, 
and found considerable ore that panned and assayed well. He put ina 
two-stamp Tremaine battery, and in fifteen days ran through it 151 tons 
of ore, the result being very satisfactory. The ore averages from $65 to 
$70 per ton, and hesaves from 65 to 70 per cent. of the assay value on 
the plates. During the past winter he has continuously employed eight- 
een men and an assayer, there being a complete laboratory at the mine. 
The assayer has made numerous careful tests of the tailings from the 
mill, the results showing that, with cyanid, from ninety to ninety-five 
per cent. of the assay value can be saved ; a small cyanid plant is now 
being erected. At the time of our visit there were 600 feet of 
workings, all in ore, and 1,800 tons of ore on the dump. A wire 
tramway will be built for conveying the ore from the mine to the mill, 
over 2,000 feet below, so as to dispense with the pack animals now 
used. The capacity of the present mill will be increased, and, by 
means of the cyanid plant now being erected, only the bullion will 
have to be shipped. The country rock is lime, the foot wall being 
blue lime and the hanging wall dolomite. “The vein varies from eight- 
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een inches to seven feet in width. There are four different places on 
the property where a shift of men can be set to work on ore, and 
which apparently belong to the same ore body. 

Not only is this property in an entirely new district, but, from the 
top of Cross Mountain above the mine, the same geological formation 
can be distinctly traced for miles to Fairview Mountain, where are 
the great silver mines,—the Cleopatra and Fairview before men- 
tioned ; yet such continuation at the time of our visit was practically 
unprospected and unstaked. Since our visit, however, encouraged by 
the success of the owner of the above-mentioned property on Cross 
Mountain, prospectors have gone into the district, and several very 
important new discoveries have resulted. 

The eminent geologist who accompanied the writer in the tour 
through the northern end of the belt sums up the district as follows : 

There is a gold-bearing area in the granite rocks between Ohio 
Creek and Quartz Creek near Pitkin, which promises well and already 
has some good mines. 

There is a grand future before Pitkin and its silver basins of Chi- 
cago Park and Hall’s Gulch, if silver again comes to the front. 

Tin Cup also will again look up with any marked improvement in 
the price of silver, but the strength of the Tin Cup region lies now in 
its splendid and scarcely-touched placer fields. 

Cross Mountain shows, as at Leadville, how a contact zone, at one 
point supposed to be only silver-bearing, may at another point pass in- 
to gold, and reveals the presence of a gold belt which has, as yet, been 
little prospected and is apparently capable of much further extension. 

It is not possible ina single article to give all the encouraging 
things we saw, or the interesting data we collected, but, from personal 
examination during the two trips in question, aggregating 290 miles, 
the writer has no doubt whatever that, if practical men with capital 
would examine the district for themselves and invest their money on 
the business principles adopted in some of the cases quoted, the results 
would be highly satisfactory to the investors. 

The above, however, is not the only young district in Colorado, 
and the point to be enforced is that eastern capitalists seeking Jona fide 
mining investments on a business basis would act wisely in personally in- 
vestigating some of these undeveloped districts of undoubted merit, 
rather than rashly pay inflated prices for properties in ‘‘ boomed ’’ 
districts. 
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THE ECONOMY OF THE MODERN 
ENGINE ROOM. 


I.—THE PROBLEM OF BOILER SELECTION. 
By Charles EF. Emery. 


HE elementary principles involved in the construction and 
operation of a steam boiler are of the simplest character, and 
may be deduced from the ordinary operation of boiling water 

in a kettle over an open fire or upon an ordinary stove. In fact, if an 
ordinary tea-kettle containing a little water have its cover tightly 
closed, it typifies a steam boiler. If the outlet through the spout be 
free, the steam formed will escape at atmospheric pressure and a tem- 
perature of 212° ; if the outlet be closed, the pressure will rise as well 
as the temperature of the water and steam, and this operation will 
continue until an explosion takes place, unless the steam is permitted 
to escape as fast as formed after the desired pressure is reached. This 
is accomplished, in the case of the steam boiler, by admitting the 
steam to the piston of a steam engine or to radiators for heating build- 
ings, or by releasing it through the familiar safety valve. The kettle 
may be so placed in relation to the fire that steam will be formed at 
times with such rapidity as to carry water out with it ; the same oper- 
ation occurs with steam boilers, and is known as ‘* priming.’’ 
Although the principles of construction and operation of the ket- 
tle and steam boiler are the same, the details are very different, on 
account of differing conditions. First, as to operation: the kettle is 
to be boiled but a short time, and may then be removed to a cooler 
position in the fireplace or pon the stove, so as to permit other cook- 
ing operations to go on, while the fire, though sometimes regulated, 
is generally maintained at maximum intensity, so that, when little 
cooking is being done, there is a great waste of heat up the chimney. 
On the contrary, the purpose of the steam boiler is to maintain steam 
pressure for long periods, and to utilize all the heat in the fuel 
as nearly as possible. If we suppose all the holes in the cover of 
a cooking stove filled with kettles containing water, evidently a large 
proportion of the heat of the fire will be absorbed by the water in such 
kettles, but in different degrees. ‘hose directly over the fire will 
necessarily receive the most intense heat by direct radiation from the 
incandescent fuel, while the kettles farther back will be heated princi- 
pally by the escaping products of combustion which give up heat and 
are thus cooled as they approach the chimney. ‘The rate of transfer of 
heat to the several kettles will decrease progressively as the tempera- 
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ture of the gases falls from exposure to the successive kettles. If all 
the kettles be united in one, the operation will be exactly the same ; 
the greatest quantity of heat will be transmitted to the water nearest 
the fire, and the heating operation will be less intense as the products 
of combustion approach the chimney. _ If, as in some stoves, a direct 
draft be opened, making a short route to the chimney, the kettles or 
heating surface along the route will be heated, while other kettles or 
other portions of the heating surfaces over which the products of com- 
bustion are not required to pass will receive little or no heat. The 
heating surfaces along the route taken by the gases will be efficient, 
but in different degrees, depending upon the heating surface en- 
countered and consequent cooling of the gases between the fire and the 
chimney, while the surfaces over which the gases are not required to 
circulate will be inefficient. 

The underlying principles of boiler proportions may be gathered 
from these simple illustrations. All the heat of the fire not directly 
radiated to the heating surfaces surrounding the furnace is carried by 
the products of combustion, and represented by the high temperature 
of the same ; and such products must be passed in immediate proximity 
to other heating surfaces of the boiler, through which the heat is 
transmitted to the water and the gases correspondingly cooled. In 
general, the heating surface is increased so as to reduce the tempera- 
ture of the gases to the lowest point consistent with a sufficient draft. 
The best boilers are so proportioned that all the surface is efficient, 
though in different degrees,—due, as explained, to the lowering of the 
temperature of the gases as they move toward the chimney. ‘There 
are, however, plenty of poorly-designed boilers in which, at some part 
of the circuit, the gases are not distributed uniformly over the heating 
surfaces, and in which there are short cuts enabling such gases to take 
a direct course, as illustrated by the stove ; making the portion of the 
heating surface encountered efficient, but leaving large areas of the 
normal heating surface over which the gases are not forced to cir- 
culate, and which, therefore, are inefficient. The evaporative effi- 
ciency of such a boiler is not as high in proportion to the total surface 
as one in which the gases are distributed over all the surfaces with 
substantial uniformity. 

The general features of construction of a steam boiler are : first, a 
‘¢furnace,’’ in which the fire is made; second, a ‘‘ combustion 
chamber,’’ for the thorough mixing of unconsumed combustible gases 
from the fuel with the surplus air that has passed through the grate, 
thereby completing the combustion ; third, a large area of ‘‘ water 
heating surface,’’ generally formed of tubes ; fourth, in some cases, 
‘« superheating surface,’’ for heating the steam ; lastly, an escape for 
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the products of combustion, generally a chimney of considerable 
height to produce the requisite draft. 

The furnace may be described as a ‘ fire-box,’’ and is often so 
called, the fire being usually built upon grates directly under cylindri- 
cal boilers or inside marine and locomotive boilers. An ‘‘ash-pit’’ 
is provided below the grate. For ‘‘hand firing’’ of ‘‘ anthracite ”’ 
or ‘‘semi-bituminous’’ coals the construction of the furnace is simple. 
For externally-fired boilers, the side walls, the front about the fire 
door, and a low wall limiting the length of the furnace, called the 
‘* bridge wall,’’ are fire-brick. With internally-fired boilers the fire 
is enclosed by metal plates in contact with the water in the boiler. 
For burning highly bituminous coal a fire-brick arch is arranged above 
the fire to prevent chilling the products of combustion before they ar- 
rive at the proper temperature for full ignition. Automatic firing 
apparatus is largely coming into use, particularly for soft coals, in 
which the grates generally incline rapidly from the fire door, and the 
coal, which is shoved in at the front by some form of feeding device, 
is gradually worked down the grate by a slight movement of alternate 
bars effected by a small engine. In one form the coal is mechani- 
cally pushed up from below, and in another the air is admitted from 
above and drawn downward through the bed of coal lying upon 


grates formed of pipes containing water. Each of these forms has a 
special value for burning particular kinds of coal. 


The ‘* combustion chamber ’’ may be wholly or partly in the fur- 
nace proper above the fire, or may be partly a chamber in continua- 
tion of the furnace, which is frequently turned upward, forming a so- 
called ‘‘uptake,’’ or large passage connecting the furnace with the 
tubes. 

The tubes of land boilers generally run horizontally through the 
lower portions of the shells of ‘‘ cylindrical boilers,’’ or vertically 
through the water in ‘‘ vertical tubular boilers.’’ In ‘‘ marine boil- 
ers’’ tubes of different sizes are employed. ‘The products of com- 
bustion pass from the upper part of the furnace, forming a combustion 
chamber through large tubes called ‘* flues,’’ thence through a con- 
necting chamber or uptake to smaller tubes, and thence by another 
connection or uptake to the chimney. ‘This is called a ‘* return tub- 
ular boiler,’? and in some cases several returns are employed. In 
some forms of marine boilers, and in land boilers of the sectional 
type, the products of combustion are passed across or along tubes con- 
taining water. In marine boilers such water tubes cross large flues, 
generally rectangular, arranged inside an outer shell. In sectional 
boilers the tubes are collected in headers, which in turn connect at 
either end to drums in which the water-level is located. In _ boilers 
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of this kind the gases are directed over different parts of the heating 
surface by means of fire-brick partitions. In some cases such gases 
are required to cross long tubes several times before reaching the 
chimney, or to make several circuits back and forth along the tubes be- 
tween fire-brick partitions laid upon the same. 

In some boilers the escaping gases pass through tubes or flues, or 
between tubes in the steam space, so as to evaporate any moisture con- 
tained in the steam, and ‘‘superheat’’ the steam, or raise it above 
the temperature due to the pressure. 

The draft is usually produced by a comparatively high chimney, 
but at times a shorter chimney is employed, and the necessary draft 
induced by jets of steam or by a suction-blower in the stack. More 
frequently the draft is increased by forcing air at moderate pressure 
under the grates, by means of a fan-blower. 

In order to secure the best results, the several parts above de- 
scribed must be properly proportioned. Definite rules for ‘‘ boiler 
proportions’’ have been established for a number of years for marine 
boilers, and most of such rules are applicable to all kinds of boilers, 
but many novelties of construction, both in the internally-fired and 
sectional types of boilers, have been introduced, which in many cases 
fix some of the governing proportions, so that the existence of any 
rules on the subject has been entirely lost sight of in many quarters, 
and questions long since settled are being tried over and over again in 
practical work, frequently with unsatisfactory results. 

We have already shown that, to secure economy, the gases should 
be distributed uniformly over the heating surfaces. In some of the 
sectional types of boilers it is exceedingly difficult to do this without 
so obstructing the passages that accumulations of ashes, ete., can- 
not properly be removed. It is, however, apparently easy to design a 
tubular boiler originally so that the gases will be uniformly dis- 
tributed. The tubes are of the same size and of the same length, and 
it seems that, by properly proportioning the connections, the differ- 
ence in pressure at the two ends of the tubes, caused by the draft, 
could be made the same, so that the same quantity of gases would be 
driven through each tube, and therefore uniform and consequently 
maximum action obtained for the heating surface employed.  Fre- 
quently no attempt is made to accomplish this result, and very slight 
misproportions will make a very considerable difference in the 
efficiency. Even with very large connections, permitting only slight 
differences of pressure in different parts of the same, it is found 
in practice that in many cases more of the gases pass through the 
lower tubes than the upper,—a thing which has been overcome to 
some extent by putting ferrules or small rings in the ends of some of 
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the tubes, so as to prevent free flow of the gases to the tubes having 
the greater?draft. ‘The more philosophical way, however, as deter- 
mined by ‘practice, is to reduce the area of the tubes as a whole, 
thereby increasing the ‘‘ resistance,’ so to speak, so that the gases 
cannot be readily carried by a few tubes, but are forced to distribute 
themselves throughout all the routes to the chimney. Moreover, with 
the higher resistances, small differences of pressure in different parts of 
the connections do not so much affect the results. 

It was found at an early date that boilers built with a certain ratio 
of ‘‘ cross area of tubes’’ for draft to ‘‘ grate surface’’ did better than 
others of different proportions, and that, with a certain fixed relation 
of cross area of tubes to grate surface, the evaporative efficiency of the 
boiler could be pretty well forecast from the proportion of heating sur- 
face to grate surface. For anthracite coal consumed at the rate of 
twelve to sixteen pounds per square foot of grate, the cross area 
of tubes for draft should be about one-eighth of the grate. For bitu- 
minous coal one-seventh or even one-sixth the area of the grate is per- 
missible. | For marine boilers there is generally provided twenty-five 
square feet?of heating surface to one of grate, but in different types 
of boilers this proportion is much varied, with results that will be 
explained later. 

The simple rules above given apply only to the rate of combustion 
per square foot of grate stated, so that in all cases the proportions are 
better referred to the average amount of coal burned per square foot of 
heating surface. The grate in any case must be of such size that the 
desired quantity of coal, to produce the requisite quantity of steam, 
may be readily burned with the draft available. This may be readily 
calculated from the fact that ordinary boilers will evaporate eight 
pounds of water per pound of coal under actual conditions, and 
that nine pounds of evaporation, and occasionally ten pounds, may be 
obtained with boilers of the best proportions using the best fuel, 
while, with coals of less calorific value or boilers of less efficiency, the 
evaporation falls to seven or even six pounds. The grate is usually 
made of such size that nine to ten pounds of coal are burned per 
square foot per hour in land boilers, twelve to sixteen pounds in 
marine boilers with natural draft, and twenty to thirty pounds in 
marine boilers with forced draft, whereas in locomotives, where 
the size of the grate is necessarily restricted, as high as one hundred or 
even one hundred and fifty pounds of coal are frequently burned per 
square foot of grate area. The rate of combustion per square foot of 
grate makes little difference in economy, when the thickness of the 
bed of coal is proportioned to the required draft and the fire is not al- 
lowed to burn in holes or with irregular intensity at different points. 
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Practically, however, the fires cannot be so well attended to at high 
rates of combustion, and waste results. So also, when the grate 
is too large,.thereby requiring a low rate of combustion per square 
foot of grate, it is difficult for the fireman to obtain a uniform fire in 
different parts of the grate, and holes are liable to burn through, 
admitting cold air above the fire, which affects the economical results. 
On account of the variation in the quantity of coal burned per 
square foot of grate, the cross area of the tubes for draft should be 
such that one hundred to one hundred and twenty pounds of coal and 
upward will be burned per square foot of cross area. ‘The area of the 
passages leading to the tubes is generally fifteen to twenty-five per 
cent. greater than the joint area of the tubes themselves, and, to re- 
duce friction, generally the area of the uptake leading to the chimney 
is made in about the same proportion. ‘The smoke pipe or chimney, 
however, need not be so large proportionally, for the reason that there 
is less friction in a single large pipe than in a number of small ones. 
The proportion of heating to grate surface varies in different types 
of boilers. For the old-fashioned cylinder boilers fired externally, 
containing no heating surface except that of the external shells below 
the water line, there is generally but ten to twelve square feet of heat- 
ing surface per square foot of grate. With flue boilers,—which term 
distinguishes horizontal cylinders upon which the products of com- 
bustion impinge externally below the water line, the gases returning 
through large flues,—there are usually but fifteen to seventeen square 
feet of heating surface per square foot of grate. For boilers contain- 
ing a large number of flues or tubes the proportion of heating surface 
to grate rises to 22 and 25 to 1 for many purposes, and, particularly 
for small tubes, is increased to 30, and sometimes 40, 50, and 60, to 
1. As the quantity of coal burned is practically the same per square 
foot of grate in each case, the quantity of coal burned per square foot 
of heating surface for the boilers with a low proportion of heating sur- 
face is very much larger than for those with a higher proportion ; and 
at first blush it would seem that the cylindrical and flue boilers would 
be very much lacking in economy, for the reason that all the heat in 
the gases would not be absorbed and a large part would pass to waste 
in the chimney. This is true, but not to the extent indicated by the 
relative proportions, for the reason that the heating surface over the 
fire and that exposed to the hotter products of combustion near the 
fire are so much more effective than that to which the products of com- 
bustion are exposed when partly cooled, as explained already in the 
case of the kettles. In an ordinary boiler the furnace, containing 
only about one-twelfth of the total heating surface, evaporates fully 
one-half of the water, and the remaining eleven-twelfths of the surface 
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less than one-half of the water. As illustrative of the decrease in 
efficiency rather than an exact statement, it may be stated approxi- 
mately that, if five pounds of water were evaporated by the heating 
surface in the furnace, the remaining surface would evaporate about 
four pounds, of which the surface nearest the furnace and equal to the 
area of the surfaces therein would evaporate substantially one-half, or 
two pounds of water, making six in all. An equal amount of surface 
added would evaporate about one-half as much as that preceding, or 
one pound, making seven in all, and additional areas would evaporate 
successively 14 lb., % lb., and so on, so that a surface 
eight to twelve times that in the furnace would cause an evapo- 
ration of not quite eight pounds. This progression is somewhat more 
rapid than actually obtained in practice, but shows that the saving by 
increasing the heating surface may be so small as not to be warranted. 

We have approached the ‘‘ Problem of Boiler Selection ’’ by stat- 
ing in an elementary, but elaborate, manner the principles underlying 
the operation of a steam boiler. An article of this kind should be, in 
a sense, educational, and, therefore, indicate the highest aims, as well 
as the reasons why they may not in all cases be attained. We have, 
therefore, pointed out that a steam boiler should absorb as much heat 
from the fuel as is practicable ; that, in order to do this, a large area 
of heating surface is necessary ; that, in order to make this heating 
surface efficient, the products of combustion must be uniformly distri- 
buted over the heating surface, and the passages in some cases be con- 
tracted so that the gases will be forced to divide among the different 
routes to the chimney. These cardinal principles, as we have stated, 
are very much neglected. We desire, however, to further point out 
that, in this case as in others, there are exceptions to the general rule. 
We have indicated correctly the proportions which should be adopted 
in order to secure high economy. We now call attention to the fact 
that, since the passages for the products of combustion must be con- 
tracted to secure high economy, it is not possible to burn larger 
amounts of fuel than originally provided for without some method 
of increasing the draft. Moreover, the extra resistance introduced 
prevents prompt action in case of emergency ; that is, the boiler is 
poorly adapted to respond to an immediate demand fora large amount 
of steam. 

It therefore follows that boilers specially designed for economy are 
what is called ‘ slow steamers,’’ available where steady power is re- 
quired and not adapted for variable power. As the power is variable 
in many locations, a different type of boiler is necessary, and in a 
great number of cases what is called a ‘‘ free’’ boiler isemployed ; that 
is, one which will, when the draft is open, burn coal quickly and fur- 
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nish steam rapidly, although at some sacrifice of economy. The illus- 
tration given shows that this sacrifice is not very great, though im- 
portant where economy is a prerequisite. 

Originally boilers were constructed with large flues, and undoubt- 
edly wasted fuel to some extent, but they certainly showed marvellous 
work in furnishing steam. A reaction occurred, and boilers were 
made with small long tubes ; such boilers undoubtedly furnished steam 
very economically, when there were a sufficient number to supply the 
maximum demand. It was found, however, as readily explained by 
the table, that by putting larger tubes in the boilers very much more 
power could be obtained, and that the economy was so near that ob- 
tained with the boilers having longer tubes that the owners would 
rarely discover the difference. For these reasons most of the boilers 
sold regularly are of the free, uneconomical type, but they give satis- 
faction for the reason that they furnish the steam required promptly 
and without difficulty. This is true both of the ordinary cylinder 
tubular boilers in so common use throughout a large portion of the 
country, and of the sectional boilers which have more recently come 
into the field. ‘Tubular boilers made free in order to supply quick de- 
mands for steam are about equal in economy to sectional boilers, but 
the better examples of sectional boilers can be forced farther above 
their rated capacity than their competitors, and are, therefore, more 
satisfactory where the power is variable. 

The greatest success with sectional boilers has been obtained by 
putting in a large area of heating surface per rated h.p., and an area 
for draft proportioned to the heating surface. At low rates of com- 
bustion such a boiler simply does as well as other free boilers, without 
fully utilizing its large heating surface, but, as soon as large demands 
for steam are made, the boiler becomes a phenomenon compared with 
others rated for the same power. For high powers the gases, being 
greater in volume, fill the spaces for draft, and thereby make all the 
heating surface efficient, so that such boilers easily run at double their 
rated capacity, and are available through the whole range. 

The subject is a broad one, but its magnitude should not discour- 
age the reader. Some simple condition may eliminate a large number 
of the boilers available, so that very few need be considered in making 
a selection. For very small powers the vertical tubular type of boiler 
is best; such boilers are also made of large size, but for present pur- 
poses the larger boilers come into the general class of tubular boilers. 
Locomotive boilers are best suited for portable work, or where the 
space available makes the selection desirable even at increased cost. 
For larger-sized boilers used on land the selection must be made from 
two types,—z7s., tubular boilers and sectional boilers. 
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The form of tubular boiler almost universally employed in this 
country is a plain horizontal cylinder, with tubes in the lower portion 
and steam space above, such cylinder being set in brickwork. There 
are, however, vertical tubular boilers which can be used when the 
space available is best adapted for the same. One form of these has 
an interior fire-box and a large number of long small tubes communi- 
cating therewith, and is particularly designed for economy, and there- 
fore available where the power is steady, but not for variable powers, 
for reasons previously explained. Another type with a small shell and 
bent tubes enclosed in a shell of non-conducting materials directly ex- 
posed on the inside to the heat is of questionable value for use under 
a large building where the protecting non-conducting shell would sug- 
gest danger from fire, but is largely employed in power stations. 

The use of shell boilers is absolutely inexcusable in all dwellings 
_and office-buildings. No matter how contracted the space, the archi- 
tect should provide sufficient head-room to put in sectional boilers, the 
details of which are now well established. As to space, the horizontal 
tubular boilers set in brickwork require most, though such boilers are 
cheaper. ‘The sectional boilers require more height, but, on the whole, 
less cubic capacity for the power developed, than any other boiler en- 
closed in brickwork. Where space is very much restricted, particularly 
in height, a greater power can be installed by the use of internally-fired 
boilers of the marine or locomotive type. Such boilers have been used 
under large buildings, as well as other forms of shell boilers, all of 
which are perfectly safe so long as managed properly ; but, no matter 
how carefully the engineer and his working force may be originally 
selected, times of recreation and sickness either of the parties themselves 
or in their families will require temporary substitution of different men. 
Moreover, when a plant once runs smoothly, so little labor is required 
to keep it up that the best of men become demoralized, and occasion- 
ally dangerous conditions are established by neglect or mere oversight. 
The chance of accident, small as it may be, should not be taken under 
a building of the kind referred to. So also private owners of means 
should not for an instant think of taking any chances. In the country 
the boilers may be isolated from the dwellings, but this is not the case 
in many locations. 

However strong these considerations may be, we cannot, in an 
article of this kind, overlook the fact that there are very many loca- 
tions where the simple and cheap tubular boilers will answer every pur- 
pose. Manufacturers that build their own boilers will, of course, put 
in place the ordinary type of boiler made in their own shops, and other 
parties will naturally take the same course by the advice of such manu- 
facturers. For a comparatively small steam plant, where the engineer 
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both cares for the engine and fires the boiler, his attention is so fre- 
quently called to the latter that the risk of accident is reduced. Again, 
in large plants, the men operating one or two boilers have such a casual 
oversight over others in the same room as to reduce the risk. These 
considerations have their influence ; so the mere question of impend- 
ing danger does not prevent parties from using shell boilers, and the 
selection between the two types will depend entirely upon the impor- 
tance attached to the different considerations above expressed. 

The selection of a particular boiler from many of the same type is at 
times difficult for one who is not anexpert. ‘The expert knows there 
is little difference between them, if the work is adapted for the purpose 
originally, and thoroughly inspected. ‘Those not familiar with the de- 
tails can very well look over the work of the different companies on a 
mere business basis, and ascertain the volume of business each is doing, 
the kind of work the boilers are performing, and the standing of the 
owners as respects both business and engineering experience. It is 
evidently not good judgment to instal a newly-patented boiler which 
has not had the test of experience. ‘There are men who will do this 
simply on account of difference in price and fulsome promises ; so pro- 
gress is not hindered by taking a conservative course and letting others 
have the experience. When a number of boilers are equally satisfac- 
tory, the question may be settled by the difference in price. The pur- 
chasers should, however, be satisfied, first, that they have the type of 
boiler they desire ; second, that they have asked for bids from manu- 
facturers of equal standing and experience ; when, third, they may 
weigh the price with the article it is proposed to furnish. 

In conclusion, we should be unfair to purchasers, and belittle the 
engineering profession, if we did not say that the services of an expert 
engineer could well be employed originally in assisting in the selec- 
tion, and, finally, in determining whether the terms of the contract 
have been fulfilled. Perhaps the practical engineer of the purchaser 
may be sufficient for the latter purpose, but the various difficulties that 
can occur under such circumstances are best prevented by having ex- 
pert assistance throughout. Advice given by contractors costs most 
in the end. A contract in proper form and satisfactory to one’s law- 
yer may, if carried out to the very letter, not secure the delivery of 
apparatus best adapted for the particular purpose and the conditions 
under which operation is to take place. 

For regular marine purposes the type of boiler for different classes 
of work has been so well established that little need be said on the 
subject. There has been for some time a growing desire that sec- 
tional boilers be developed for use on shipboard, and several boilers 
of this kind have been used for the purpose. ‘This use, however, has 
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not become general ; so an adaptation must be based on an investiga- 
tion by one well informed on the subject. The boiler on a steam 
yacht is always a source of anxiety. One of the ordinary marine type 
and of sufficient power is so heavy that many water tubular boilers 
have been designed to overcome the difficulty. They are not gener- 
ally as substantially constructed as sectional boilers on land, but made 
up of small pipes put together in many ways merely to get an enorm- 
ous heating surface in a small space. Such boilers always cause diffi- 
culty in a greater or less degree, and the average yacht owner, after 
selecting a boiler, appears unwilling to tell of its shortcomings to 
other owners. It is, therefore, desirable to consult some one who has 
technical information as to the failures of different types, and the con- 
ditions under which a reasonable degree of success has been secured 
in other cases. 
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RAILWAY POOLING AND THE REDUCTION OF 
FREIGHT RATES. 


By H. T. Newcomb. 


HE term ‘‘ pool’’ has been popularly, though somewhat care- 
lessly, applied to certain arrangements between railway car- 
riers having for their object the elimination from the cost of 

operation of the wastes inevitably incident to competition for traffic, 

and the prevention of the unjust discriminations ordinarily employed 
to divert business from rival lines. 

Pooling contracts may be defined as those which provide for the 
division between two or more railways of traffic which might be 
carried by either, or all or a portion of the earnings therefrom in pro- 
portions set forth in the contract or determined in accordance with 
its terms. Contracts for the division of revenue, whether gross or 
net, are termed ‘‘money pools,’’ and had existed in England for 
many years before being introduced in this country. ‘‘ ‘Tonnage 
pools’’ aim to secure the physical division of common business, 
diverting traffic from lines in excess to those which have received less 
than their agreed share of the aggregate tonnage. ‘This class of pools 
originated in the United States, and had for its chief example the 
famous West-bound Trunk Line pool, which included all freight 
shipped to the west from New York city. 

The period during which the expedient of pooling was commonly 
resorted to by the railways of this country began in 1870, and ended 
early in 1887 with the passage of the interstate commerce law, which 
forbade all traffic or money pools of interstate traffic. During this 
period the number and importance of these contracts multiplied 
rapidly, until at its close they had become the most conspicuous 
feature of the administration of the American railway system. It is 
not surprising, therefore, that the practice received an unwarrantably 
large share of the suspicion and distrust with which a large number of 
the inhabitants of the newer States viewed the methods of railway 
management then current, and an excessive portion of the denuncia- 
tion and invective of those demagogues who sought to profit by that 
feeling, just as a few decades earlier their prototypes had profited by 
the popular enthusiasm for railroad construction. Though the essen- 
tial principle upon which pooling is based had received the approval 
of nearly every intelligent student of transportation, and railway 
managers regarded the continuance of the system as the only effective 
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safeguard against general bankruptcy among railway corporations, 
popular distrust was victorious, and the interstate commerce law, 
every substantial requirement of which, save one, was clearly intended 
to protect the public from the ordinary and natural results of competi- 
tion in the conduct of interstate railway transportation, was burdened 
by a provision which deprives the railways and the public of the bene- 
fit of the most successful restraint upon illegitimate competition ever 
devised, and is in irreconcilable conflict with every other feature of 
the law. 

Immediately upon the passage of this law all pooling arrangements 
were discontinued, and there is sufficient evidence that nearly all rail- 
ways sought in good faith to observe its provisions. Associations 
were formed with the avowed objects of securing the maintenance of 
reasonable rates and assisting in the enforcement of the new law. The 
coéperation of weaker lines was purchased in many cases by permission 
to charge slightly lower rates than those received by rival lines. Sub- 
sequently efforts were made to effect the satisfactory division of traffic 
without its actual transfer from one line to another after consignment, 
and without resort to the methods technically characteristic of tonnage 
pools ; but the practical failure of these measures is now generally 
recognized, and the patrons as well as the owners and managers of 
railway properties are now urging a modification of the interstate 
commerce law that will permit agreements for the apportionment of 
traffic, when carried out under strict supervision by public authorities. 
This change was recommended by the sixth annual convention of 
State railroad commissioners in a resolution passed by an overwhelm- 
ing majority; the recommendation was endorsed by a conference of 
representatives of the boards of trade and other commercial organiza- 
tions of our principal cities, and has received the approval of individ- 
ual members of the interstate commerce commission and of the author 
of the anti-pooling section of the present law. A bill embodying it, 
and including also several very necessary amendments to the interstate 
commerce law which were greatly desired by the commission, passed 
the house of representatives during the last session of the fifty-third 
congress, and would undoubtedly have received the support of a large 
majority in the senate, had not the rules of that body and the lateness 
of the session, combined with the obstructive tactics of a numerically 
insignificant minority, prevented its friends from securing a vote upon 
its passage. 

Opposition to this change comes from those who are the benefici- 
aries of the present system through their ability to take advantage of 
railway competition in such a manner as to secure lower rates than 
those accorded to their business rivals, and from those who believe 
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that it would affect the charges for railway service in a way detri- 
mental to the general public. ‘The interest of the first class of op- 
ponents is so clearly antagonistic to that of the great majority, and 
the profits of those who compose it are so evidently the result of in- 
justice to their commercial rivals, that they need not be considered. 
As no one has ever contended that the elimination of railway compe- 
tition tends to froduce unjust discriminations, it may be taken for 
granted that the possible exaction of exorbitant and excessive charges 
is the obnoxious result of pooling which is anticipated and feared by 
those of its opponents who are not selfishly interested in the perpetua- 
tion of a system under which they receive undue favors. ‘That there 
is no substantial basis for this claim may reasonably be inferred from 
the rapid decline in railway charges during the period when pooling 
was permitted. According to Mr. C. C. McCain, for many years 
auditor of the interstate commerce commission and the foremost au- 
thority on transportation charges in the United States, the average 
rate per one hundred pounds on freight from New York to points 
west of the termini of the Trunk Lines was 53.7 cents in 1878, the 
second year of the existence of the Trunk Line pool. In 1886, the 
year before the interstate commerce law took effect, the average charge 
for the same service was 42.6 cents, and in 1892 it was 41.5 cents. 
In other words, during the period when this traffic was pooled the 
charges declined at the rate of 2.59 per cent. per annum, but, after 
pooling was prohibited, the rate of decline dropped to o.39 per cent. 
for each year. 

The following table. shows the average charges per ton per mile 
for all traffic carried by the important roads named during the years 
1876, 1886, and 1894. 


|Average rate per ton per 
mile in cents. 


1886. | 


CoMPANIES. 


New York Central & Hudson River R. R | 0.76 | 
Michigan Central R. R .03 | 0.69 

Lake Shore & Michigan Southern Ry | a | 0.64 | 
Chicago, Milwaukee & St.Paul Ry : | 1.17 | 
Chicago & Northwestern Ry i | 1.19 | 
Chicago, Rock Island & Pacific Ry ? | 1.07 | 

Louisville & Nashville R. R .85 | 2.10 | 
Southern Ry = | 1.93 | 


1876 was the year of the formation of the Southern Railway and 
Steamship Association pool, the last year before the organization of 
the ‘Trunk Line pool, and the sixth year of the Chicago-Omaha pool. 
1886 was the last year during which pooling was legal, and during the 


i 
| 1876 | MMM 1894. 4 

0.73 

0.67 

0.59 

1.04 

1.08 

0.99 

0.63 

0.88 
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interval all the companies named were parties more or less continu- 
ously to pooling contracts covering portions of their traffic. The 
statement not only shows that the average decline was much greater 
during the earlier than during the later period, but also affords 
ground for a reasonable inference that it was confined to no one class 
of traffic, either competitive or local, but was distributed over the en- 
tire business of each company. 

Those who intelligently seek the cause of this decline will not find it 
in competition between different railways, or even in the strife between 
carriers operating over lakes, rivers, and canals on the one hand and 
railways upon the other, but rather in the rivalry of different individuals 
or localities seeking to supply the same market. Constant and enor- 
mous pressure is brought to bear upon those officials whose duties in- 
clude rate-making, and seemingly insignificant concessions in the price 
of transportation are solicited or demanded witha persistence difficult 
for the uninitiated to realize. A reduction of a few cents, or even of 
a fraction of a cent, per one-hundred pounds will often open new and 
extensive markets to the products of particular localities, and, if not 
immediately balanced by corresponding reductions in the rates from 
other sources of supply, may enable its shippers to monopolize what 
was formerly a common market. Each large shipper continuously en- 
deavors to obtain more favorable rates than those accorded his rivals 
in the same locality, and thus to secure an advantage which not infre- 
quently amounts to the difference between a gain anda loss. The use 
of particular commodities is often limited territorially by the freight 
charges from the points of production to those of consumption, and, 
when charges are too high on certain articles, substitutes produced 
nearer the points of consumption or carried at lower rates are fre- 
quently used. Similarly, the charges for passenger transportation, by 
limiting the distance to which agents can be profitably sent and other- 
wise hindering personal communication, effectively prescribe the limits 
of commercial interchange of commodities. Naturally, then, the entire 
force of commercial competition, possibly the most tremendous pro- 
duct of modern civilization, is found arrayed in opposition to the efforts 
of railway managers to maintain their charges at figures which will 
afford a satisfactorily remunerative return. Asa result, railway charges 
tend constantly toward the minimum at which they will produce enough 
revenue to pay operating expenses and taxes and leave something—the 
smallest sum with which capital can be satisfied—as a recompense to 
those who own railway stocks and bonds. Pooling, in so far as it re- 
duces the element of risk in railway investments and makes returns 
more certain, renders it possible to secure capital upon better terms. 


It also permits the elimination of many of the wasteful expenses in- 


RAILWAY POOLING AND FREIGHT RATES. 1059 


curred in order to keep up competition, and thus reduces the amount 
that must be raised from traffic to meet operating expenses. Reduc- 
tions in the cost of transportation to the carriers, whether the result of 
new inventions, better methods, or increased traffic, invariably (for the 
reason stated above) accrue ultimately to the benefit of travellers and 
shippers in the form of reduced rates, or, what are much the same things, 
better facilities and accommodations. If it becomes possible to limit 
closely expenditure for advertising, to substitute joint passenger and 
freight offices and agencies for those separately maintained, to abolish 
commissions for securing passengers and freight, to forward traffic over 
the routes experimentally determined to be the cheapest, to abolish 
duplicate and unnecessary train service, and to effect other reforms the 
importance of which is apparent to every railway manager, the saving 
accomplished will benefit railway patrons far more than railway owners. 

Industry is deprived of its just recompense quite as certainly by the 
improper and unjust relation between the charges for different services 
as by rates that are excessive. A manufacturer or jobber derives but 
little benefit from the fact that the rates upon his shipments, considered 
by themselves, are reasonably low, if those accorded his competitors 
are, either absolutely or relatively, still lower. Yet experience has 
taught the almost absolute certainty that competing railways will resort 
to personal discriminations in order to divert traffic from rival lines. 
The following extract from an article recently published in a periodi- 
cal of high standing and wide circulation among railway officials indi- 
cates the extent to which this expedient has been resorted to since the 
passage of the interstate commerce law, and may be regarded as a state- 
ment ex cathedra: 

‘* At present no railway man dares to assist the commission to in- 
formation against another road. No company dares to be the active 
instrument in bringing complaint against another. It has its own record 
behind it. There would be retaliation, and (I say it with sorrow) there 
is no great company which can face having its record of the past years 
subjected to investigation with the new weapons which the Brown 
decision has placed in the hands of the commission.’’ 

Besides these discriminations between persons there are those be- 
tween localities and between kinds or classes of traffic. These consti- 
tute a different class, because, while unjust discrimination between 
individuals can be effected only through secret deviations from the 
published schedules of charges, those between localities and commodi- 
ties appear boldly in classifications and rate-sheets. The secret rates, 
rebates, drawbacks, under-billing, or other devices required to effect 
the former subject the shipper accepting and the official making them 
to fine and imprisonment, while the existence of the latter must be 
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determined by the interstate commerce commission or the United States 
courts, and the only final remedies are money damages and modifica- 
tion of the rate schedules. Even the baldest and least plausible defence 
will, in the hands of a skilful attorney, serve to postpone these almost 
indefinitely, and at least one case decided by the commission is still 
pending, untried upon the docket of the United States circuit court, 
to which appeal was made over five years ago fora decree enforcing the 
order of the commission.* 

Unjust discriminations between localities generally result from the 
fact that, however closely rival lines may parallel each other, there are 
always many stations that are served by but one carrier. ‘Traffic be- 
tween such stations bears an unduly large portion of the general ex- 
penses of transportation, and is not infrequently forced to contribute 
something to even the special expenses incurred directly for the benefit 
of competitive business. Localities thus discriminated against find it 
impossible to compete with those more favored ; their merchants are re- 
stricted as to the sources from which they can draw supplies, and find 
their sales limited to the local market ; population decreases, or remains 
practically stationary ; and natural advantages are completely nullified. 

The former president of a great western railway has declared that 
the entire net increase in population from 1870 to 1890, in Illinois, 
Wisconsin, Iowa, and Minnesota, except in the new section, was in 
cities and towns having preferential rates, while those discriminated 
against decreased in population. Unjust discriminations between 
commodities arise either through a desire to favor a particular shipper 
or the industries of a particular town or section. ‘The balance ot 
commerce is so delicately adjusted that even slight changes in the 
relation of rates may create an industry in a locality where it has never 
previously existed, or destroy it where it has been profitable. ‘Thus 
the relation between the rates charged for moving wheat and flour 
determines where the former shall be ground, and a considerable 
reduction in the rates on the raw material, unaccompanied by cor- 
responding changes in those on its product, might conceivably transfer 
the greater portion of the milling business of Minneapolis to the 
Atlantic seaboard and Great Britain. 

These evils of discrimination being the result of competition, it is 
evident that the success of any expedient resorted to for purposes of 
relief will correspond to the degree in which it eliminates competition 
as a factor from the administration of the railway system. ‘Theoreti- 
cally, pooling attempts to accomplish this result by making it of no 


* Since this article was written, a decision adverse to the commission has been filed in the 
United States Circuit Court. It is understood that an appeal will be taken, which, unless 
extraordinary rapidity is attained, will not reach a final decision in the United States 
Supreme Court for several years. 
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pecuniary benefit to any company to receive or transport more traffic 
than it would obtain under absolutely equal rates perfectly maintained. 
This object is attained by the diversion of traffic or earnings from the 
companies receiving or carrying more than their agreed proportions 
of the pooled traffic to those which have had less than their shares. 
Success in securing the desired result was not absolute in the case of 
any pool, because pools invariably lacked stability, and the periodical 
revision of the allotted percentages gave an incentive for the resort to 
competitive methods in the hope of obtaining an increased award. 
In at least one pooling contract this tendency was met by a provision 
that no argument for an increased proportion based upon the actual 
receipt of more than the agreed quota during the continuance of the 
agreement should be given any consideration or effect. Pooling 
contracts, if legalized under an amendment to the interstate commerce 
law, will undoubtedly be made enforceable between the parties, and, 
as the railways generally shared in the popular belief, prior to the 
passage of that act, that these contracts could not be enforced by 
judicial process, this will constitute an additional guarantee of the con- 
tinuance of particular agreements and an important practical advantage. 
From the foregoing examination of the nature and effect of pool- 
ing, it is evident that, if again permitted, it will tend to reduce 
railway charges through the immediate substitution of more economi- 
cal methods of operation and the gradual decline of the rate of return 
demanded upon acéva/ railway investments, and to abolish unjust 
discriminations by removing their principal incentive. | Whether 
pooling will accomplish these results as effectively as other means 
that can be theoretically devised is beside the question. It is only 
important that it will accomplish them in a degree that will confer 
inestimable benefit upon all industries, and that it is the only means 
of relief from the abuse of competition now practically available. 
Against these advantages there is to be offset but one serious 
danger, and that need only be fully understood and appreciated to be 
prevented by public sentiment and State legislation. The danger 
of speculative construction of parallel and unnecessary lines is always 
present when money is abundant, and becomes particularly so when 
the existence of a pool makes it possible to levy blackmail upon 
several lines instead of upon a single one. Such construction ulti- 
mately advances rates by increasing the risk attending railway invest- 
ments and adding to the capital upon which interest must be paid. 
As its imminence under pooling need only be realized to be effectively 
met by legislation, it does not constitute an argument against the 
mitigation of the more serious evils of competition, in the only way now 
practicable, but only for the prompt institution of proper safeguards. 
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THE SHIFTING LINES OF INDUSTRIAL INTER- 
EST IN ELECTRICITY. 


By George Herbert Stockbridge. 


CIENCE has its law of conformity no less than art and theology ; 
but the only conformity it really insists upon is conformity to 
nature. The written laws, the creeds of science, when applied, 

for example, to a proposed invention, or a new problem of practice, 
are used against its claims to orthodoxy, or in opposition to a given 
likelihood only up to the moment of success. Improbabilities science 
may discuss, but it is dangerous for it to point out what is impossible. 
Till the critical moment, however the scientific creeds operate just as 
strictly and coercively as the creeds of theology and art.’ And they 
are the only guide. 

Take, for example, the problem of perpetual motion. Perpetual 
motion, if it were susceptible of demonstration at all, could be 
demonstrated in thirty seconds. The experiment might then be 
discontinued and never again attempted. Still, a competent witness 
could tell whether the contrivance supposed to embody it had really 
evaded the laws which such machines had previously failed to over- 
come. And, if it had, so brief a trial would have been sufficient 
to make perpetual motion an accomplished fact, an undeniable part of 
scientific history. Lapse of time is not the test. The arguments 
against it treat that as a mere incident. ‘The main thing—the 
conclusive thing up to the present time—is that perpetual motion 
would be a phenomenon by itself, unclassifiable in our present catego- 
ries. So far as we can now see, it would contradict the order of 
nature. And that consideration is positive and final against it. 

And yet the ferpetuum mobile, should it ever come, would break 
no laws; it would make new ones. ‘The outlaw would become the 
leader of the forces of order. That is the privilege of a power 
of nature and of human genius acting in harmony with natural law. 
They compel broader classifications: in science, immediately ; in 
other departments, more slowly. We cannot exclude Shakspere from 
the list of tragic writers because Aristotle lived a few centuries too 
soon. If Spohr’s ‘‘ Calvary,’’ or Beethoven’s ‘* Ninth Symphony,’’ 
or Wagner’s ‘‘ Tristan und Isolde’’ are infractions of the canons, it is 
so much the worse for the canons. Once the steam injector is born, 
a law must be passed to legitimize it. You can not say, after the fact, 
that it is impossible for a steam vessel to cross the Atlantic. Nor will 
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so good an authority as Professor Le Conte, though supported by the 
most admirable logic, be able, it would seem, to prevent the imminent 
success of the ‘‘self-raising, self-supporting, and self-propelling air- 
ship ’’ which he declared to be an impossibility. 

I should, perhaps, have done better to select the air ship, and not 
perpetual motion, as my illustration, since that is even now passing 
from the realm of doubt and contest to the realm of fact. However, 
one vessel serves as well as another, so we arrive in port,—even the 
Flying Dutchman. 

But, while science must be hospitable, inviting every new fact and 
admitting it with unreserved welcome, there is a period at the begin- 
ning of every science when the difficulty is to distinguish the invited 
guests from those that have forced their way in. Facts that are not 
facts are reported by ignorant or careless observers, and, where all are 
more or less ignorant, it is hard to be accurate with the best will in 
the world. This is the age of fable, the nebular period before the 
vaporous expansions of fact have contracted and solidified. In this 
period, ignorance eclipses the body of the sun, and leaves only the 
corona visible. Here the process of science is one of exclusion, 
of sifting, of selecting the kernel of truth from the mass of error. 
After that has resulted in the acceptance of a few facts and the 
construction of a preliminary theory, comes the other process of 
the admission of fresh facts and the gradual widening of theories 
and formulas. 

A third stage of development has to do with the useful arts,—the 
sciences as applied to the benefit of the race. The development 
of the sciences as such is based on discovery and classification ; that of 
the arts on invention. 

These shifting stages of progress and this last-recited distinction 
are defined in the history of electricity and magnetism with what 
seems to be extraordinary clearness. ‘The fables appear to be pecu- 
liarly fabulous, as becomes the mysterious nature of the agents. From 
the same point of view, the determination and the formulation of the 
underlying laws were and remain unequalled—certainly unsurpassed 
—triumphs of scientific genius. And. the world does not need to be 
told that the embodiment of the laws in labor-saving machinery 
during the present century has produced effects unapproached by any 
other class of inventions. 

To speak of invention as the embodiment—the conscious embodi- 
ment—of known laws is to beg the question from those who will have 
it that every great invention is really a discovery, but the facts of 
electrical history bear me out. Broadly speaking, the electrical arts 
have followed in time the period of inquiry and discussion concerning 
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electrical principles. A source of energy that was a subject of specu- 
lation to the ancients has received its practical application to the 
service of man almost entirely within the past seventy years. The 
force of this statement is greatly modified by the circumstance that 
electricity, as we best know it, was practically first discovered in the 
year 1800. It remains true, however, that the earliest interest in it in 
each of its succeeding forms was a scientific interest, and that its laws 
were well established before the telegraph, the telephone, the dynamo, 
the electric light, and the electric motor came into being. 

As this paper is concerned particularly with the electrical arts, it 
may pass over the period prior to the end of the eighteenth century 
with a brief word. To that period belong the lightning-rod and cer- 
tain machines for the production of frictional electricity, but no other 
surviving appliance of any considerable value. The first great shifting 
of the lines took place when the voltaic pile prepared the way for the 
various forms of electric battery with which we are all familiar. Here 
was what may fairly be called a new force,—certainly a new possible 
starting point for the electrical arts. It was as different from the 
electricity of friction as water is from ice. In place of a refractory, 
vixenish, eruptive, sputtering energy, the voltaic pile gave us elec- 
tricity in the form of a gentle, yet sufficiently powerful, current, like 
a placid river,—very easily controlled and giving new and enlarged 
capacities to the fluid. So far as all the important electrical arts are 
concerned, they are built upon current electricity, first known less 
than a hundred years ago. They would have been utterly impossible 
with the electricity that Franklin knew. So great a change was in- 
troduced by Volta’s marvellous discovery. The only things in the 
electrical arts at all comparable to it in the revolutionary nature 
of their effects are Oersted’s discovery of the effects of an electric 
current upon the magnetic needle, followed by Sturgeon’s invention 
of the electro-magnet, and the later discovery by Faraday that this 
same current electricity could be produced by moving a magnet in 
proximity to a coil of wire, or the reverse. If the voltaic pile gave 
smoothness and flow to the electrical element known to the last cen- 
tury, the production of electricity by magnetism vastly increased the 
power of the electrical ‘‘virtue,’’ and paved the way for still more 
surprising possibilities. | Electro-magnetism has been the willing ser- 
vant of both forms of current, and, when the reversing of the dynamo 
gave us a rotary electro-magnet of great power and apt design, the 
recent great accomplishments of electric power were already fore- 
shadowed. 

The general,situation may be stated thus: First, the great elec- 
trical inventions which have made this known as the century of elec- 
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tricity depend for their action on the electrical agent in the form of a 
current. Thst is, they go back to the last year of the last century, 
when Volta, after studying most zealously the phenomenon of the 
twitching frog’s leg noted by Galvani, invented the modern battery as 
an electric source. Second, the invention of a still more powerful 
source of electric current, as embodied in the modern dynamo-electric 
machine, was prefigured by Faraday’s discovery already mentioned. 
Third, the greater portion of the epoch-making electrical inventions 
of the century have been embodied in apparatus made up of a com- 
bination of one or the other of these electrical sources with some form 
‘of electro-magnet. The part played by this secondary and servile ele- 
ment in the development of these great arts inclines us to put the 
slave of the lamp before Aladdin in the building of the tower. Noth- 
ing else in science, outside of astronomy and biology, is quite so full 
of the beauty of adaptation as these services rendered by the electro- 
magnet to the telegraph, the telephone, and the electrical transmission 
of power. 

In the order of date the telegraph takes precedence. It came some 
forty years after the first of its main constituent elements appeared, 
about half that time being required to find a tool for Volta’s pile to 
work with. But, when, in the winter of 1819-20, Oersted discovered 
that an electric current traversing a wire neara magnetic needle would 
cause a deflection of the needle, or when, a little later, Schweigger se- 
cured increased deflections by coiling the current-traversed wire about 
the needle, there was at hand a tell-tale instrument which had only to 
be connected up in circuit with a battery to serve perfectly as the 
indicator of a telegraph. The needle telegraph introduced in Eng- 
land in 1839, nineteen years after Schweigger’s discovery, was, con- 
sidering the state of information on the details of construction, about 
as speedy a reduction of the telegraph to practice as could have been 
expected. ‘To Henry, and later to Morse, the notion came of utiliz- 
ing Sturgeon’s electro-magnet (invented in 1825) instead of the 
Schweigger multiplier, and this electro-magnet, as improved by Henry 
and others, is the responding element of the American telegraph 
system to the present day. 

The needle telegraph of Europe and the electro-magnetic telegraph 
of America held the field of electrical invention without a full-grown 
rival for a little more than thirty years. By the end of that time the 
telegraph in this country had passed through a marvellous development, 
and brought into existence a large public interested in electrical affairs. 
The establishment of the first American electrical journal, about 1874, 
was an appeal to this public, and no other. It doubtless filled its 
office, but I regret to say that, among its exclusively electrical items, 
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‘one would more frequently find notices of marriage between knights 
and ladies of the key than discussions of electrical resistance or 
magnetic lag. The prestige of having a special representative period- 
ical belongs only to the earliest and the latest of the four great electri- 
cal arts of the century. ‘There is still a telegraph weekly, though the 
original one changed its name and its character with the rise of the 
later arts and became a general electrical journal ; and since 1889 
there has been a monthly devoted to the interests of the electrical 
transmission of power. 

After the telegraph arose two giant electrical industries, the tele- 
phone and the electric light, and later still came the electric railway 
and other power transmission. ‘The first, in its generally adopted form, 
was another combination of the electric battery and the electro-magnet, 
and the second was the first great successful application of the dynamo- 
electric machine to the world’s work on a large scale, Of this, and of 
the third, I shall speak lateron. The one that challenges comparison 
with its predecessor is the telephone. Morse and Vail had taught 
the electro-magnet to write ; Alexander Graham Bell taught it to talk. 

In a certain romantic interest it seems to me that the two organiza- 
tions resulting from these two different combinations of the electric 
battery with the electro-magnet take precedence over all the rest. 
Whether they are scientifically as fruitful is another question. I am 
sure that a competent historical romancer could weave,a most engross- 
ing tale from their history. Surely, if one takes into account the 
wonderful capacity of the operating agent for annihilating time and 
space, the unexampled subtlety of the instrument made to hand to 
do the agent’s bidding, and the colossal changes brought about by the 
actual introduction of the telegraph and the telephone, nothing more 
could be desired. ‘Take the electric telegraph, for example. It fed 
the jaded appetite of the world with a new sensation,—brought a new 
creation into existence. Before its time, as Professor Ayrton acutely 
observes, it was thought necessary for A, wishing to attract b’s atten- 
tion, to make a loud noise or show a large signal where A was, instead 
of making a slight noise or showing a small visual sign where B was. 
No other agency ever suggested the latter arrangement, although, since 
Xerxes’s time and earlier, every conceivable element has been set to 
work to aid in securing the quick transmission of news. ‘The door- 
knocker is a type that has been replaced by the push-button operating 
the electric kitchen bell. The former was the best that twenty 
centuries could do ; the latter came naturally and quickly when the 
electric current exhibited its capacities. Indeed, the idea was sug- 
gested during the last century of utilizing the electricity of friction in 
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In its turn, the telephone did something so contrary to human ex- 
perience as to awaken universal wonder at its accomplishment. The 
mere statement is enough. Nobody will contest it. The telephone 
was essentially a complete novelty. It will be well to bear these 
unique services of the telegraph and the telephone in mind, when we 
come to consider the shifting of levels which has left them high and 
dry above the present scientific—and perhaps the popular interest. , 

When it came to the electric light, the field was already occupied. 
The light was new, but it had and still has a strong competitor in the 
gas light. There was no such excellence as to make anything else 
unthinkable, though with the telegraph that was the case, while noth- 
ing has yet appeared capable of posing for an instant as a rival to the 
telephone. The electric light simply took its place beside other 
means of illumination, and claimed its share of the business. The 
problems were those of subdivision and distribution, mainly, and the 
commercial one of finding a place for the concentrated light of the 
arc. That all are satisfactorily solved is evidenced by the present 
wide dissemination of arc and incandescent lamps. 

The development of the electric motor industries, like that of the 
electric light, broke no new path. Good motors available for rail- 
way work and for running presses and other machinery were in exist- 
ence long before the full growth of electro dynamics was reached. 
Humanly speaking, the world could better have spared the incan- 
descent lamp and the two-phase motor than it could the quick inter- 
communication by the written and the spoken word furnished by their 
predecessors on the throne of electrical preéminence. If there were 
no trolley, we should perhaps be travelling to Flatbush by horse-car, 
or by steam, or possibly by compressed air ; if there were no electric 
lights, we could do fairly well with gas; but what would supply the 
place of our office telephones, which enable us to talk with the busi- 
ness men of New York and a dozen other cities ? and what would not 
civilization lose, should the electric telegraph become a lost art ! 

The growth of the telephone and the electric light side by side 
created an immense electrical public, forcing electricity into the fore- 
most place among commercial enterprises on the one hand and among 
the sciences on the other. If there had been any doubt, however, 
about this being the age of electricity, it was totally dispelled by the 
advent of the electric motor and the employment of the electric cur- 
rent for the transmission of motive power. ‘This is the latest and, in 
a sense, the greatest of the applications of electricity at the present 
time. ‘Temporarily it eclipses in general interest all the other appli- 
cations. The reduction of the giant power of Niagara to a few 
threads of flowing energy, for ease of transportation, and letting it 
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loose a hundred miles away to run a loom or a sewing machine is 
scarcely less than a miracle, and it is no wonder the popular interest 
is aroused. The apparent disproportion between the actual perform- 
ance and the insignificant means employed is a never-ceasing source 
of wonder. Apart from its comparative novelty, and the surpassing 
scientific value of the art, this is the secret of the present predomi- 
nance of electric power transmission in technical literature and else- 
where. ‘This, and one thing more. It is a rapidly-growing art. 
There is as yet no sense of age or decay about it,—of its having 
reached or passed its prime. On that claim to attention the electrical 
arts have each in succession held the place of honor. 

I have spoken of the periodical literature of electricity. Nat- 
urally, the first purely electrical periodicals touched mainly on the 
telegraph, and grew rapidly in interest under the stimulus of the pic- 
turesque development of the telephone and the electric light. While 
those two arts were in the ascendant, the journals were occupied 
largely with accounts of new inventions and new installations of one 
or the other of these appliances. Broadly, the period extended from 
1876 or 1877 to 1889 or 1890. Only since the latter dates have they 
distinctly receded behind the electric motor. 

Still more noticeably does the trend of interest show itself in gen- 
eral technical or scientific periodical publications and in the daily or 
weekly press. Within the past six or eight years several of the daily 
newspapers have undertaken to give their readers a column or so a 
week of notes on electrical progress ; and every one of the scientific 
magazines has an electrical department as a matter of course. In 
these newspaper columns, and particularly in the magazine depart- 
ments, the call is now for notes or articles relating to dynamo-elec- 
trics or electro-dynamics. In the magazine offices it is difficult to 
secure any consideration for the most carefully-prepared papers on the 
telegraph or the telephone. They want the latest thing in polyphase 
motors or the most authoritative statement about Tesla’s high- 
frequency currents. The telegraph is out of date. The king is 
dead ; long live the king ! 

The same story is told by the transactions of the learned societies. 
I happen to have before me the Zvansactions of the American Institute 
of Electrical Engineers for 1894. Barring papers on the electrical 
units, electric meters, and the like, which might relate as much to a 
battery current as to that of a dynamo, an analysis of the volume 
shows the following. ‘There are five papers on polyphase apparatus or 
problems connected therewith ; one on the electric railway and two 
others suggested by the action of electric-railway currents on buried 
pipes or other conductors ; five on dynamo,electric machines or ar- 
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matures not included in the articles on polyphase currents ; one on 
the theory of the synchronous motor ; one on a certain type of incan- 
descent lamps, and one on the general subject of the subdivision and 
distribution of artificial sources of illumination ; one on lightning ar- 
resters and recent progress in means for protecting against lightning ; 
one on the electric brake, and several other miscellaneous papers ; 
but not one on a subject directly connected with the telegraph or the 
telephone. The Zransactions of the same learned society for 1893 and 
for 1895 show the same absence of discussion respecting the two sub- 
jects last-named,—and, I may add, the same putting forward of the 
problems and accomplishments of the larger electrical machinery. 
And there is no repetition of the sporadic reference to lightning pro- 
tectors, as there was in 1894. Electric lighting itself had long been 
practically dead matter in the scientific printing-offices, till Mr. Mc- 
Farlane Moore’s recent experiments gave it a new impetus. 

An instructive light is thrown on the shifting of relations in elec- 
tricity by such a search as one is called upon to make in determining 
the validity of an electric patent, particularly in one of the older elec- 
trical arts. The prior art nearest to hand, and nearest, commonly, in 
time, is contained in the American and foreign patents. In general 
they are first consulted. Back of them, or concurrent with them, the 
scientific periodicals, the volumes of transactions, and the book and 
pamphlet literature. As one goes backward in the search, one notes 
an increasing proportion of disclosures in the literature of contriv- 
ances not found in the patents, while, on the other hand, the propor- 
tion of inventions described in the periodicals and transactions as 
compared with the scientific disputations gradually falls off. Starting 
from the other end of the circuit, we find the electrical literature of 
the early part of the century quite saturated with the controversy over 
the contact and the chemical theories of the voltaic battery. Slowly 
opinions on the scientific questions became fixed, and by just so much 
the growth of invention was apparently quickened. 

This aspect of the case suggests one noteworthy shifting of the 
lines that has taken place inside the mysteries themselves. The char- 
acter of the very priests of the cult has undergone a change. ‘The 
scientific investigator has become an inventor. Experiments are now 
made with locked doors and with an eye out of window toward the 
patent office. The most famous ‘‘ laboratory ’’ in this country is Mr. 
Edison’s factory, equipped with the most perfect contrivances for 
quick model-making under conditions of secrecy. Nothing invidious 
is meant by this. It is the spirit of the time. It accounts for the 
changes noted in the comparative amount of space given to pure sci- 
ence in the literature of earlier times and of to-day. Notably it ac- 


1070 THE SHIFTING INTEREST IN ELECTRICITY. 


counts for the fact that, of late years, the earliest information about 
an invention is likely to be found in the patents. Great commercial 
interests might suffer, were it otherwise. The traditions of science 
are preserved chiefly among the schoolmen or such inventors as were 
formerly connected with the schools,—for the commercial instinct 
has invaded them also, and dragged forth some of the brightest and 
best to the factory. It works better that way than it does in the re- 
verse process. On this point I have expressed myself elsewhere in 
terms which I venture to quote here : 

‘« Scientists often become inventors, but inventors rarely become 
scientists. Out of the large number of electrical inventors—some of 
them of great prominence—who have obtained their knowledge of 
electricity mainly from practical experience in the workshop, it would 
be hard to select a single example of a man who has added to the gen- 
eral knowledge of electrical laws and principles. This function is 
confined almost exclusively to those who are, or have been, laboratory 
workers. It may be stated broadly that the only electricians who are 
now devoting their attention seriously to the formulation of electrical 
science as such either are or have been schoolmen, and most of them 
bear a title indicating the teacher.’’ 

All this hints at vastly altered conditions of work for the modern 
scientific student,—at opportunities gained, shall we say, or lost? 
Gained, no doubt, in the mass ; but surely some ardent searcher, now 
and then, would have given us more of his best work, had he not been 
jolted out of his natural bent by the irresistible march of the inventive 
spirit. Meanwhile, if it be true that the hope of advances in electrical 
science rests with the schools, it is thence also that future electrical 
inventions shall come. Not directly, but by virtue of the expansion 
of science which historically has preceded the rise of the arts hitherto. 
A new science, a new group of arts. Is it that the science of galvan- 
ism, so-called, is exhausted that it breeds no new sons? And is our 
increasing knowledge of the polyphase and high-frequency currents 
soon to give us a perfected science in that direction? The answer to 
these questions may furnish some hint as to the shifting lines, if such 
there are to be, of electrical development in the future. 
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THE HARMONY OF ARCHITECTURE AND 
LANDSCAPE WORK. 


By Downing Vaux. 


HE engineer and architect have succeeded the contractor and 
builder in the planning of bridges and buildings in Amer- 
ica to a very great extent ; indeed, it is taken as a matter of 

course now, when any work of this kind is contemplated, that it will 
be under the control of professional men ; but this is not the limit of 
attainable improvement, nor do we yet realize, perhaps, the full ad- 
vantages which can be obtained by a still wider collaboration in initial 
study and the complete harmony in adjusting all the elements which 
should enter into a perfect and effective construction. 

Where the strictly architectural and engineering work ends, there 
is still adjoining territory more or less under control, but too often 
entirely neglected, or (which is possibly worse) treated in a manner 
jarringly discordant with the main theme. 

It is true, we have grown beyond the period when we could regard 
with equanimity the spectacle of a castellated Gothic building with 
grounds whose geometrical exactness and precise symmetry recall the 
proverbial ‘‘ Dutchman’s garden’’ ; we are no longer content that 
the Corinthian columns of our city hall or the Doric front of our court 
house should be set down in a dreary square of rain-gullied clay, or 
enclosed by a red picket fence. 

Much of the work, in our larger cities particularly, is admirable in 
every respect, and we are generally learning to demand that our 
dwellings and our public constructions shall be given an appropriate 
setting: but it is frequently found, when it is proposed thus to bring 
the setting into harmony with the main work, that radical changes in 
some important feature, which could have been easily made in the be- 
ginning, are now impossible except at great expense ; and the artistic 
effect of the work suffers accordingly. 

The World’s Fair at Chicago showed so clearly the success se- 
cured by coéperation between the engineer, architect, and landscape 
architect that we may confidently look for so conspicuous a precedent 
to be followed by great improvement along this line. Zhere was 
a successful example to be studied, doubly useful because so apparent 
to all, and already exerting a great and beneficial influence in the 
harmonizing of architectural and engineering structures with the nat- 
ural surroundings. 

The work of the landscape architect would be of far more value 
generally, if he were consulted in the beginning, as at the Chicago 
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Fair, and given an opportunity to suggest changes in the location of 
buildings, instead of, as in many cases, called in as a kind of after- 
thought and compelled to make the most of an unfortunate position. 

By securing his assistance at the outset, the building would get 
the immediate benefit of such local features as the site afforded ; the 
trees and rocks would be saved, to serve as a basis for the more ex- 
tended treatment decided upon, instead of being sacrificed to the 
profit or convenience of the contractor ; the materials removed in the 
construction of the work could be at once disposed in accordance 
with the general scheme for the treatment of the grounds, and the 
building and its setting grow simultaneously toward orderly comple- 
tion. 

Private dwellingsare, perhaps, at present more frequently designed 
to meet the local requirements than other structures. We occasionally 
see a modern country home shaded and embowered the first year it is 
finished ; but, further than this, the intelligent study of the conditions 
at the start by the landscape architect would assist in placing the build- 
ing in the most effective relations to its surroundings. 

He would not only consider, in connection with a dwelling, how 
it might produce the best appearance from the principal view points, 
but would give equal attention to the outlook from the house itself. 
His aim would be to secure the best vistas from the principal living 
rooms or the verandas most likely to be in use in pleasant weather. 
He would study the site, and the opportunities it afforded for display 
or concealment of different portions, in relation to the life of the 
house, as well as to the harmony of grounds and architecture. 

The architect should be willing to meet the landscape architect in 
the consideration of various points where the work of one merges into 
that of the other. Each is dependent on the other for the full com- 
pletion of the picture he has in mind, and both are injured if this 
ideal, through lack of codperation, is not reached. 

In many cases it would be a great relief for the architect to be 
free from the responsibility of having to decide on the exact location 
of a building at a time when his thoughts are filled with the details 
of contracts and working drawings ; and here he can be greatly helped 
by turning over this part of the work to a landscape architect, or, at 
least, by leaning heavily upon his advice and suggestion, which are 
most important and valuable before the final plans are adopted ; for 
the controlling lines employed by the architect should in a measure 
be governed by the environment. 

Where the situation is on uneven ground, the design may be re- 
lieved by a broken sky-line and entrances on the different sides at 
varying levels. Where the site is comparatively level, the structure 
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LANDSCAPE WORK AT LENOX, MASS, 


gains by the subordination of all minor features to the main motive, 
and the concentration of thought on that. In a perfectly level coun- 
try the desire for a break in the oppressive flatness of their surround- 
ings moves men to build high, monumental outlooks, and employ their 


talents in endeavoring to supply that which nature has denied them, 
but supplied in boundless profusion to their neighbors. So, in the 
work of adding to the effectiveness of buildings and making their 
surroundings more interesting, success is often attained by the bold 


THE WHITE HOUSE AND GROUNDS, WASHINGTON, D. Cc. 
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adoption of a formal treatment, where the most can be made of lines 
of stately trees, well-trimmed hedges, and straight, flower- bordered 
walks, leading to an elaborate gate or arch. ‘This treatment becomes 
especially happy when judiciously incorporated in the design for a 
public park, and gives an opportunity for the architect and sculptor 
to add to the natural beauty. 

The beautiful examples so placed gain greatly in the total elimi- 
nation of all surroundings that would otherwise possibly dwarf their 
height or interfere with light, delicate features which are brought out 
in strong relief by a background of foliage ora delicately-verdured 


PARTERRE, SCHONBRUNN PALACE GROUNDS, VIENNA. 


hill slope. The thoughts of the passing wanderer are led to dwell on 
the life work of the subject of the sculptor’s chisel, and incline him 
to linger and admire when the surroundings suggest rest and contem- 
plation. 

The public parks of our large cities have been generally laid out 
and taken care of by men of intelligence and thought, and the results 
are most creditable. The dweller in large cities can walk along shady 
paths, under rustic bridges, by cool-lakes, without leaving the city 
limits; he can ride and drive on splendid roads, enjoy the great 
variety of flowers and foliage growing there, and feel the harmonious 
blending of natural and architectural features. Just here is where the 
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THE ‘* OBELISK-ALLEE,’’? SCHONBRUNN PALACE, VIENNA. 


architect can help in linking land and water together in the general 
design. The shelter can be placed among the trees along the path, 
and be of an informal design that will not clash with the park idea ; 
it can be of cool tints with little elaborate ornamentation. 


THE BOW BRIDGE, CENTRAL PARK, N, Y. 
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SHELTER HOUSE, GOAT ISLAND, NIAGARA FALLS. 


» A GLIMPSE OF CENTRAL PARK, NEW YORK. 
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THE BETHESDA FOUNTAIN, CENTRAL PARK, NEW YORK. 


Copyright 1293, by J. S. Johnston, N. Y. 


The outlook or tower on the highest ground can have a slender 
tapering sky line that will even accent the limits, instead of dwarfing 
the extent of the park grounds. Not only should the bridge be 
a picturesque structure itself, but the abutments should be made to fit 
the ground, and not end in mere masonry necessities. 

The addition of some of the bright flowering aquatic plants to the 
pool or fountain combines the daily variations of living examples of 
the most beautiful and exquisite flowers with the cool, clear effect 
of running water. 

Where music is heard across the water, a blending softness is given 
to the notes that is distinctly caused by the undulating surface, and 
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THE BELVIDERE, CENTRAL PARK, NEW YORK. 


BRIDGE AND LANDSCAPE, GOAT ISLAND, NIAGARA FALLS. 
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LILY POND IN CENTRAL PARK, NEW YORK. 


IN THE PUBLIC GARDENS, BOSTON, MASS, 
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THE LAKE AND TERRACE, CENTRAL PARK, NEW YORK. 


Copyright 1894, by J. S. Johnston, N. Y- 


this can be taken advantage of by placing the music stand on an island. 
Aquatic birds add life to the water, and are seen to advantage from 
boats, which are more used as their benefits are appreciated. 


IN LINCOLN PARK, CHICAGO, 
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THE TERRACE AND FOUNTAIN, CENTRAL PARK, NEW YORK, 
Copyright 1893, by J. S. Johnston, N, Y. 


THE COLONNADE, VERSAILLES PARK, FRANCE, 


Where civilization reaches its highest development, we find that 
the beauty of nature is appreciated as well as the greatest works of man. 
The Romans had their gardens, and from the earliest times the 
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wealthy have striven to secure parks and gardens, but the idea of 
beautiful breathing-spaces for the poor is comparatively modern. 

In older countries, there is naturally a survival of the product of 
the older ideas, and the private parks of Europe represent a develop- 
ment which is, perhaps, hardly paralleled on this side of the water, 
and furnish the most striking examples extant of the blending of 
landscape work with architectural ornament. In Italy the formal 
treatment has been the favorite one,—a geometrical arrangement of 
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THE SULLY PAVILLION, PALACE OF FONTAINEBLEAU. 


walks, adorned with marble steps, balustrades, vases, statues, seats, 
and arbors. In France the ingenuity of the designer is given great 
latitude in constructing grottoes, elaborate labyrinths of paths, and an 
endless variety of fountains. In Spain the beauty of the work of this 
kind is closely associated with the former grandeur of the builders, 
and often heightened by the present half-ruined condition of so many 
of their masterpieces. 

In England, where more has been done by individuals in this 
direction than in any other country, the beauty of the parks and 
gardens is recognized the world over. The English have developed 
the lawn, the planted background, the surrounding sky line; they 
have built their castles often on the rocky shore of a lake or in 
a forest of noble oaks, have opened up views in various directions, 
and have generally adopted a broad, generous treatment in the 
surroundings. They have had many writers on these subjects, and 
several of the best works are by English authors. 

Germany, famed for its castles on the Rhine, has many beautiful 
structures where the environment is preserved in harmony with the 
work itself, though in other cases their noblest examples are marred by 
the close contact of houses of inferior design,—notably the Cologne 
cathedral. 

It is only in recent years that the need of preserving the surround- 
ings of our beautiful buildings has been recognized ; this has led many 
institutions to move their quarters from the closely-built-up portions 
of the cities to the more open suburbs. 
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The colleges especially gain by this change, not only in the 
greater extent and beauty of their grounds, but in the added quiet 
and repose of the surroundings. 

The University of New York has recently moved north of the 
Harlem river ; Columbia College is now building on larger grounds ; 
the Chicago University has an extensive site on the lake front. 

The summer hotels have found it necessary to buy extensive tracts 
of land in their neighborhood to secure the quiet and freedom their 
guests demand. 

Land improvement companies are developing their property in a 
more sensible manner by devoting some part of their ground to trees 
and shrubbery. 

The railroads are following the same idea, and it is not rare to find 
the station in a park or with well-kept grounds about it. 

Some of the principles that a few years ago had to be fought for 
are now taken as a matter of course,—for example, the gain in the ex- 
tent of grounds by the omission of private division fences and the 
elimination of iron boundary fences in our city parks. 

Comparatively few people know that the work of the landscape 
architect is carried out in a thoroughly business-like way, and on the 
same general lines as architectural and engineering designs. 

A topographical survey of the ground is first made, and from that 
a plan is drawn, showing the location of the proposed drives and 


CLARE COLLEGE, CAMBRIDGE, ENGLAND. 
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THE ARTIST TOUCH OF TIME, 


walks, with the buildings. The changes in the surface are shown by 
figures. Next a planting map is prepared, indicating the position of 
all trees and shrubs to be planted, and giving a list of their names. 
The detail drawings for special features, such as arbors, summer houses, 
etc., follow. 

Grass-covered areas of ground are the foundation of the simplest 
as well as the most elaborate designs in landscape treatment. A well- 
kept lawn is a satisfaction in itself, pleasant to walk on, agreeable to 
the eye, and alive in its varying tints and growth. 

A combination of harmonious colors and informal design admits of 
endless variety in detail ; by arranging the smaller growing plants in 
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front and the taller ones in the center the mass is made more effective. 
Plants with colored leaves are now extensively used in this way, asthe 
pleasing effect is more permanent. Flowering plants that have to be re- 
newed every year require more attention than shrubs, and do not have 
the same lasting qualities. 

Shrubbery may be made useful in screening objects that are unin- 
teresting, and beautiful in its variety of color and form. 

Great advance has been made in the cultivations of shrubs for or- 
namental planting; the number of hardy varieties is steadily in- 
creasing, and the interest taken in them is growing. Large masses of 
the same variety are now used to heighten the effect at certain points ; 
the choice specimen is given prominence, more room is allowed for 
free growth, the pruning is done with more care, and the whole effect 
is one of great richness in materials and growth. 

Plantations of shrubs are used to bring buildings into closer rela- 
tion to the surroundings; they help to connect the lawn with the 
larger growing trees and rocks ; on the margin of pool, lake, or stream 
they are especially beautiful, as the effect is often doubled by the re- 
flection in the water. 

Ivy and the American ampelopis give a most beautiful effect by 
carrying the green of the foundation of grass up through the more or 
less rugged foundation of rough stone to the chiseled base. 

Trees, both for shade and to add beauty to the landscape, are of 
the greatest importance. They represent years of growth, and live 
even in our city streets ; they are the crown on the hill, the companion 
of road, walk, and building, and the clothing of the hillside and 
hollow. ‘They are of great variety, the pines and hemlocks, with 
their deep green needles, affording a noble contrast to the light green 
leaves of the birch and poplar. 

The willows by the spring or brook tell of the cool water to all ; 
the maples, with their scarlet buds in spring and yellow and red 
leaves in autumn, lend a brightness and vividness to the landscape, 
and are among the most useful of the shade trees. 

Brooks, waterfalls, ponds, lakes, rivers, and the shore of the sea, 
appeal to man in their different ways of adding beauty to the scene he 
looks at; and, when nature has failed in supplying the first four of 
these, he can often add the lacking elements. 

Let us hope that the demand for parks, gardens, and the preserva- 
tion of natural features of beauty will grow, and that the supplying of 
these wants will be entrusted to men especially interested in the 
throughly artistic development of all the various opportunities in a 
business-like and sensible way ; thus the best results will be obtained 


from the expenditure, and stupid mistakes will be avoided. 
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MODERN MACHINE-SHOP ECONOMICS. 
By Horace L. Arnold. 
VI. FIRST PRINCIPLES IN THE MANAGEMENT OF MEN. 


ROM the earliest days of history to the present moment some 
men have been employers, and other men have been wage- 
earners; a few have directed the labor of the many, and 

gathered and accumulated the surplus goods arising from labor, seldom 
to the entire satisfaction of either party to the transaction of hiring 
and serving, more seldom to that of both, and not infrequently to the 
dissatisfaction of both master and man to the bitter extremity of 
death. 

At this moment the labor trouble at the Brown Hoisting and Con- 
veying Works in Cleveland, having already cost several lives and a 
large amount of money, is being held in check by military force ; 
something like twelve thousand of the united garment workers go on 
their annual strike ; and the largest remaining body of the Knights 
of Labor, the Pittsburg glassworkers, has just formally withdrawn from 
that organization, which, had it from the first been under wise 
and far-seeing direction, perhaps would have become the controlling 
factor in American politics. 

It is absolutely certain that the best policy of neither labor or 
capital is universally understood ; else the history of to-day could not 
be written as itis. It is not for the mere whim of idle caprice that 
men change in one instant from sober, industrious, self-denying, and 
self-respecting workers into a raging mob, reckless alike of their own 
lives and the lives of others. It is not without motive that artificers, 
even of the low type of the Jewish tailors inhabiting the east side of 
New York, voluntarily assume a condition of temporary beggary, 
abandon their only source of gain,—the sale of their labor,—and 
enter upon a struggle against their employers and starvation leagued 
together against them. 

Yet there are masters and men, large employers with hundreds of 
wage-earners, small employers with only tens or scores of workmen, 
who have never had the slightest unpleasantness in their mutual efforts, 
which result in at least such benefits to all concerned as make both 
parties to their unformulated contract of such value to each other that 
neither wishes to hazard the chances of change. 

Since master and man can in these occasional cases sustain their 
working relations with mutual peace and prosperity, why can not their 
fortunate condition become the rule instead of the rare exception ? 
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It is most pitiful that a man should expend his whole life in honest, 
uncomplaining toil for no gain, for no certainty of so much as 
food to satisfy his hunger, much less of any future state of ease and 
comfort in accordance with even the humblest desires.. 

Labor is the only source of wealth. Wealth is merely accumulated 
labor, has all the rights and producing-powers of labor, and is, per- 
haps, better defined as ‘‘ concrete labor’’ or ‘‘ permanent labor’’ than 
by any other combination of two words. 

There is but one single difference between labor and capital con- 
sidered as commodities: labor must be sold day by day, while capital 
can wait fora purchaser. If capital is idle, it does not earn, but the 
capital itself remains, and can wait. The capital of a wage-earner 
is his power of working, and he must sell his work from instant to 
instant ; otherwise, it is irretrievably and forever lost to himself and to 
mankind at large. 

Accepting these assertions, which are obviously incontrovertible, it 
is seen at once that the wage-earner at, say, twenty-one years of age, 
having, say, the trade of a machinist, owner of himself, with a poten- 
tiality of earnings beyond the expenditures required to keep him 
alive and in working condition, has a certain cash value. One man 
may die at any moment; not so with the body of day-workers at 
large ; each has a certain expectation of life, and consequently an as- 
certainable present cash value attaches to each individual. . So much 
is certain. 

Shall the machinist be regarded solely in this commercial aspect, 
as a part of the machine-shop equipment, having certain earning 
potentialities, giving the reasonable expectation of profits to his 
employer, a means to an end, in a word simply a tool, to be hired 
at the lowest possible rate, and discarded promptly upon evidence of 
reduced efficiency ? 

Probably the truest kindness and charity and philanthropy will 
answer this question in the affirmative, with only circumstantial quali- 
fications, which do not in the slightest degree modify the policy. 

While the workman is, commercially, a tool, he is also a living 
animal, and must have a suitable vital environment to make his 
greatest earning. 

This living tool has also the power of thought, which leads to 
content or discontent from either real or fancied causes and again 
the greatest earning of this living, thinking tool can be made only 
when his mind is at ease. 

The mental ease of the workman may be secured in two entirely 
different ways. 

He may enter a service where the expectation of his earnings is 
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made the basis of a time-continuance element of his pay ; he may be 
insured against want or sudden disaster by accident or sickness from the 
day he goes to work ; he may have his life insured by his employ- 
ment, so that he is certain of a provision for his family in case of his 
own death ; he may be made certain of continued pay in case of dis- 
ability through sickness or accident, this payment becoming greater 
with each added year of service ; and finally he may have the certainty 
of retirement on full pay, at an age which still leaves the expectation 
of some years of enjoyable idleness at the end of his hcnorable period 
of respected and self-respecting toil. ‘This is no dream. It is the 
policy at Dolgeville, not of a machine shop, but of a manufacturing 
establishment, in no way differing in its labor employment from a ma- 
chine shop. 

Or the workman may enter service where he is made to feel that 
he is watched over and cared for individually ; that the management 
is his individual friend ; that he is to be pushed to his utmost earning 
capacity and paid in accordance to his production ; that discharge can 
come only from an intentional fault of his own ; and that in sickness, 
suffering, and death he and his will be assisted and comforted—to 
what extent? That is a question which cannot be answered in exact 
terms under the paternal policy of dealing with workmen which ob- 
tains in the Baldwin Locomotive works, where there has never been a 
strike, and where men drive themselves to their utmost production. 

Of the two methods that which deals with the worker as a simple 
tool, a mere commmercial commodity, is undoubtedly in every way 
the better. The conditions and the rewards are fixed, certain, just, 
and satisfactory, and they are founded, not on fear or favor, but on a 
correct basis of money values by which the capital of the master joins 
with the capital of the workmen in the form of their own bodies, to 
produce an earned increment of wealth, which is continually divided 
among all, in sufficient accordance with the needs of each. 

If any machine-shop owner wishes to reach this ideal condition of 
absolutely harmonious effort, he must himeelf, by his own business 
foresight, inaugurate such a policy as will result in the Dolgeville or 
Baldwin or Midvale unity of effort. 

The typical wage-earner is, first of all, incapable of managing any 
business, even hisown,—much more that of an assemblage of his fel- 
lows, Many large employers have, indeed, come out of the workshop, 
but they came out early in life ; they were never ‘‘ union’’ or ‘‘ trade- 
society ’’ men ; they never affiliated with the herd of wage-earners. 
Cradled in poverty, they yet had business instincts from the first, 
which no life-long wage-worker ever has. 

It is this lack of business and money-handling and managing ca- 
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pacity which makes all ‘‘ labor movements’’ certain failures from the 
moment of their inception to the infallible disaster of their certain 
dissolution. 

If a man is capable of managing, servitude is revolting to him, and 
he will not continue a day-wage earner. 

But every and any business manager who employs wage-earners 
can, if he chooses, places his labor on such a commercial footing that 
ne man can leave his service or question his wishes without a prospect 
of pecuniary loss which the day-worker is not willing to face. 

The employer desires the greatest output for the least wages; the 
workman desires the greatest day-pay obtainable ; the employer does 
not care whether the day wage rate is lower or higher,—he simply de- 
sires the largest obtainable profit at the end of each individual trans- 
action. ‘To satisfy the man there must be an increase of wages; to 
satisfy the master there must be an increase of profit ; hence, to satisfy 
both master and man, there must be an increase of output per hour of 
labor, because nothing else can give the workman higher day-pay and 
at the same time increase the profits of the employer. 

The fixed charges, interest and depreciation of plant, office ex- 
penses, advertising, trade-soliciting, and insurance vary but slightly 
as the volume of business varies. Output and profits may double in 
volume with a very small or no increase of fixed charges. 

It is in the labor-cost that the manager must find the. variable 
which alone can favorably affect his balance-sheet. 

The superintendent, himself a product of the workshop, and know- 
ing perfectly well what the worker can do, stops before a machine-tool 
which is not removing more than one half the metal per minute which 
might well and easily be removed ; he says nothing, and the work- 
man says nothing, yet each is perfectly aware of what passes in the 
mind of the other. Continuing his inspection, the superintendent 
pauses before a vise. or floor-hand, with the same silent observation 
and result. If the superintendent speaks to the workman, he makes a 
mere casual remark, which the workman returns with deferential good 
feeling. 

It is ‘‘a fair day’s work for a fair day’s pay, and nothing to say.’’ 

Yet the cost of the work must be lessened, or the work must stop ; 
either there is no profit, or competition forces a lower selling price. 
The workman will not exert himself; his output is up to the average 
of that shop; he is punctual, sober, orderly, civil, and a good crafts- 
man, and is secure in his place because he and his fellows stand shoul- 
der to shoulder, doing so much and no mere. If the superintendent 
demands a greater output, the man seems to exert himself to meet the 
requirement, but the result is the same in work finished, and the seed 
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of shop trouble is sown. But the superintendent does not commit 
the folly of demanding more output without increased pay. He offers 
the workman a piece-rate which will require a slightly increased pro- 
duction to bring the workman his day-rate of pay. The workman 
slightly exceeds the difference, and adds a dollar or two to his week’s 
wages. ‘The superintendent encourages him, and the next week he 
does better still, draws still more money, and again has good words 
given him. The workman now begins to really exert himself; he 
takes heavier cuts, he thinks, he devises new expedients, new meth- 
ods, and, if still encouraged, will, in a month or two, be drawing 
perhaps double his previous pay, and yet leave the shop gainer as well 
as himself. Other hands become aware of the fatness of this piece- 
worker’s pay-envelope, and respectfully solicit the change to piece- 
work in their own behalf ; the system of piece-prices becomes general 
in the shop, with the result of more and better output at a lessened 
piece-cost and a greatly increased wage-rate to the men. ‘Then the 
management says to the superintendent: ‘‘ You have only average 
men, yet you are paying about double average wages; you must 
change this.’’ A general cut is made in the piece-prices, and the men 
may again increase their pay, and again have the rates cut, or they 
may be wise, foresee the certain conclusion of the matter, and stop at 
a very slight increase of production, which will give them at piece- 
prices a day-pay rate only a small safe margin above the open market- 
rate of their labor. 

This is the inevitable and unvarying result of a fixed piece-rate, 
precisely the same as a fixed day-wage leads to the ‘‘ fair day’s work 
for a fair day’s pay’’ ; and this is generally regarded by both masters 
and men as the inevitable finality of the piece-price system, and is the 
ultimate result if the workmen are considered, not as individuals, but 
as a class. 

The superintendent is perfectly aware that some of his men could 
largely increase their daily out-put, and he introduces the variable 
piece-rate ; if the production reaches, say, 10 pieces per day, the piece 
price is to be, say, 35c; if below 10 pieces per day, the price paid is 
only 25c per piece. ‘This has the effect of stimulating the workman 
to produce ro or more pieces per day, if it is possible for him to do so, 
provided he feels sure that the piece-rate is not to be cut. 

In case the piece-price is based on a high efficiency of the best 
tools obtainable, this individualizing of the workmen by the expedient 
of an unchanging ‘‘ differential’’ piece-price is a perfectly safe opera- 
tion commercially, as it secures the lowest possible piece-cost of output, 
and at the same time permits the workman to earn more than the pre- 
vailing rates of day-pay in the open market. The employer, there- 
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fore, is able to compete with any selling rates which can be offered by 
others, and the workman is obtaining more for his labor than he could 
obtain elsewhere, and feels that he is his own master, the arrangement 
resulting in that harmony of effort of master and man which alone can 
lead to permanence of best obtainable results. 

Nothing can be permanent which does not in itself contain the ele- 
ments of commercial stability. Whatever does not pay its own way 
must sooner or later cease to exist. 

Harmony between master and man must include business success, 
and permanent business success can be certainly relied upon only when 
the lowest piece-price production is joined with the highest day-pay 
rate which the workman can obtain anywhere. 

The day-rate of the laborer is less than the day-rate of the trained 
machinist, yet the specialized laborer’s production on a single class of 
work may, and often does, fully equal, in both quality and quantity, 
that of the most skilful mechanic. A consideration of this fact opens 
up a line of inquiry ending in a question as to the need of using 
machinists to build machines. 

Machine shops have been and are operated on the theory that their 
object is to build machines. In this art view of the case the use of 
machinists, thoroughly trained and capable of a far wider range of 
effort than the narrow round of shop routine demands, should consti- 
tute the principal part at least of machine-shop labor equipment. But 
the ultimate object of operating a machine shop is, not to make 
machines, but to sell machines for more money than they cost. In 
this commercial view of the case it appears that the ultimate object of 
the machine-shop is not to make machines, but to make money, and 
it becomes evident that the trained mechanic need not of necessity 
have any part in the management of the shop, and it becomes per- 
tinent to enquire whether it is best to have a mechanic anywhere near 
the management. The commercial instinct and the mechanical in- 
stinct are very rarely united in the same individual, and the largest 
and most successful machine-making establishments in this country 
to day are controlled by non-mechanical managers who succeed be- 
cause they are judges of what will sell, and can foresee the probabili- 
ties of future demand. 

Viewing men as tools, every added unused power or ability is a 
detriment. 

Ingeniously complicated tools have been devised and built which 
combined the powers of the lathe and planer, the slotter and driller, 
or the planer and milling machine, but they are of use only to the small- 
est jobbing-shop and the amateur ; the superintendent of a large estab- 
lishment would not consider them for an instant as possibly valuable ad- 
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ditions to his plant. Why, then, need the living tools be of diversified 
powers, when only a single function is to be exercised? It is a com- 
mon saying that there are no more general machinists created ; it is a 
certainty that a very large part of the machine work of to-day is done 
and well done by specialized laborers, and in the lighter branches 
even by women working side by side with men at machines which 
only a short time since were handled by men exclusively, 

It seems, then, that the place of the machinist in the machine shop 
is not very near the top in rank ; nor need anything like a majority 
of machine builders be trained, all-around mechanics. ‘There must 
be some machinists ; there must be sume tool-makers ; but there may 
well be a vast majority of one-operation workers, able to manage a 
single tool and force its production to the highest limit, but otherwise 
innocent of technical knowledge or skill. 

Such single-effort workers are undoubtedly destined to do by far 
the greater part of the machine building of the future. The place ot 
women in the machine shop cannot now be foretold. Year by year 
they take heavier work and fill more varied positions, as in electrical 
construction and bicycle-part making. All ordinary machine work 
is perfectly within a woman’s physical powers ; but it seems now, 
in view of the results of two generations of women metal workers in 
some New England districts, wholly undesirable that women should 
become machinists. Still, as we are not ready to adopt the Chinese 
plan of drowning girl-babies, and workingmen of the machinist grade 
show a continually diminishing willingness to marry, perhaps the 
superfluous woman can do worse than enter the machine shop. 
Where she has entered the shop, she has made the shop better in ap- 
pearance, though at what sacrifice to herself can not yet be said. 

In completing these unfilled outlines of what I believe to be the 
true economics of the most important present engine of human ad- 
vance toward better living, the machine shop, I feel that | should use 
my final words in urging a serious consideration of the methods of 
dealing with labor adopted by the Baldwin Locomotive works and 
the Midvale Steel works, or, better still, the absolute despotism ot 
Dolgeville. 

I speak from experience on the workman’s side of the matter. Day 
labor is slavery, pure and simple ; endurable only because it is volun- 
tary, permitting the slave to select his master. Work for wages 
merely is vile, and vilely degrades the worker. Every strike— 
senseless folly as the strike has always proved—is a revolt of manhood 
against the degradation of unquestioning abandonment of self to an- 
other’s rule. 

At the outset of my twelve years of life as a journeyman machinist 
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I learned the”immortality of time by finding that, in trying to ‘ kill 
the day,’’ I unendurably increased its seeming length to myself, while, 
by trying to ‘‘kill the work,’’ the day passed so swiftly that six 
o’clock came as a regretful surprise, too quickly because it left 
my self-alloted task incomplete. I drew the highest pay ; I had the 
friendship of my employers ; every day was full of interesting lessons 
to me ; and I think now, looking back thirty years, that the easiest 
money I ever earned was earned at day wages in the machine shop. 
But I saw my shop-mates, lacking my perpetual delight in mechanical 
operations, some sullen, defiant, jealous, desperate under the double- 
thonged lash of restraint and their own necessities; others careless 
alike of themselves and life, wearing the slow hours of daylight away 
without a thought or an ambition beyond the drinking places in 
which they passed so much of their nights as their need of sleep per- 
mitted ; always in debt and always, when perfectly sober, wholly at 
war with themselves and their own lives. ; 

To-day there is in free, happy America the dogged endurance of 
the bayonet at Cleveland, the sullen ending in failure of the costly 
Knights of Labor experiment of the glassworkers at Pittsburg, and 
the noisy jargon of the Hebrew garment workers as they talk them- 
selves into the frenzy needed to sustain them through the weeks of 
starving in which they must fight, as best they know how, their igno- 
rant battle against the reducing of their wages. ; 

Let machine-shop owners read Taylor’s exposition of the Midvale 
differential piece-rate system ; let them examine the workings of the 
same system with the ‘‘ human interest ’’ addition at the Baldwin Lo- 
comotive works ; and let them be made familiar with the benevolent 
despotism of Dolgeville. 

Let them regard the workman as what he is,—a tool,—and regu- 
late his price by his out-put; let them add to this, if they like, the 
silvern speech of words fitly spoken, as at the Baldwin shops, or, best 
of all, to my thinking, let them adopt the golden silence of the ledger 
and the cash-box, as at Dolgeville, and so make an end to that war 
of self on self, the ‘‘ conflict of capital and labor,’’ which is now the 
bitter disgrace of civilization in its highest form. 

Underlying the whole vast fabric of trade and commerce is the 
machine shop, sustaining all, and making all possible. 

Let the easy and profitable methods by which labor is made con- 
tented and enjoyable at the Midvale, Baldwin, or Dolge establish- 
ments become common in the machine shops of America, and those 
methods will spread the world over, carrying with them the true lib- 
erty which is to be found only in the power of the wage-earner to 


secure happiness by his own efforts. 
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THE MANUFACTURE AND USE OF BRICK 
FOR STREET-PAVING. 


By H. K. Landis. 


T is difficult to determine the exact time when brick was first used 
for street-paving. In a limited way it was undoubtedly em- 
ployed in ancient times, but it was not much more than a cen- 

tury ago when the Dutch began the development of a_brick-pav- 

ing industry which now has attained considerable magnitude, es- 
pecially along the River Yssel. ‘The Japanese employed this material 
about the same time, and the English more than half a century later. 

In the United States, however, we find no brick-paved streets before 

1870, at which date a small section of street was paved at Charleston, 

W. Va., the pavement being relaid in 1873. Though this brick is 

simply a hard-burned common variety laid on a board foundation, 

after twenty-three years in use it shows but one-fourth inch average 
wear. ‘The example set by Charleston was followed in 1875 by 

Bloomington, Ill. ; in 1880, by St. Louis; and in 1885, by several 

Ohio towns. 

The real beginning of the industry was in 1885, since which it has 
so increased that brick paving is now used in over three hundred 
cities of the United States. ‘The older bricks were made from glacial 
and other silicious clays, including fire clay, none of which will now 
satisfy the rigorous requirements of construction engineers, although 
brick is even now made from fire-clays in West Virginia and Ten- 
nessee ; the high temperature and frequent checking or cracking in the 
latter, however, are serious drawbacks in manufacture. The principal 
material used in the manufacture of vitrified brick is a rather soft 
shale containing about 56 per cent. of silica and 13 per cent. of flux- 
ing constituents. 

Making the Brick. This shale occurs near the surface, and is 
mined by stripping the soil from above the deposit and excavating, 
either by hand-labor aided by blasting, or by means of a steam shovel. 
The latter method is the more economical when the capacity of 
the works is sufficient to keep the shovel busy the entire time. The 
fire-clays are procured from beneath the surface by the usual pillar and 
room system of mining used with coal, the pillars being taken out sub- 
sequently. 

Grinding. After the shale has been placed in cars and carried to 
the works, it is ground in a chaser, two chasers being required for 
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each brick machine. The chaser consists of a stationary pan about 
nine feet in diameter, having two discs with a twelve-inch face and 
weighing nearly three tons each, which chase each other round the 
annular bottom of the pan, crushing the shale beneath them, which 
passes through slits in the bottom, when sufficiently fine. 

Screening. The ground material from the pans is not uniform in 
fineness, and must be sifted. Therefore it is run over shaking screens 
or through revolving cylindrical screens. Fineness is an important 
element, as the finer clay produces the stronger brick ; moreover, 
screening increases the capacity of the chasers. 

Tempering. This should be thorough, in order to make a homo- 
geneous mixture without any air spaces. Fire-brick manufacturers ac- 
complish this mixing in a chaser or Chilian mill, but, as that is rather 
slow, the paving-brick makers use a pugmill about nine feet long, 
having inclined knives set into a central shaft which mixes the 
material and pushes it to the other end of the cylinder. 

Molding. Brick machines are of two types,—‘‘end cut’’ and 
‘side cut.’’ In both the material is forced through a die, which, in 
the former, is the shape of the smaller cross-section of a brick ; in the 
latter, the size of a longitudinal section of a brick stood on edge. 
This process produces bars of clay, which are taken by a continuous 
belt to a wire cutting-off attachment, where they are cut to the proper 
length or the desired thickness. The clay from the pug-mill is 
forced through these dies by screw knives set in a horizontal shaft, or 
by means of intermittent plungers, the former being the better. 

Repressing. Though the rough surface and sharp edges left by 
the cutting wire on the brick have been accepted by consumers, there 
is now a growing demand for a nicely-finished article with rounded 
edges. This has made pressing in properly-shaped dies necessary, 
producing at the same time a brick which is slightly more dense and 
somewhat less liable to be laminated. 

Drying. After being molded or repressed, the brick are dried in 
tunnel-driers, into which they are run while stacked in a checker-work 
on cars. ‘Too rapid drying may cause cracks, while slow drying de- 
creases the output ; between the two extremes there is a happy mean, 
the exact location of which is often too carelessly determined. 

Burring. The best brick are made in kilns where the heated air 
is drawn downward through the brick by a stack outside, thus in- 
suring an even distribution of heat, regulated by the firing and the 
damper. These down-draft kilns are of two types; in the east the 
round beehive kiln is used, while along the Mississippi the square 
kiln of three times the capacity is preferred. Great care must be ex- 
ercised in the burning, as even then the average percentage of good 
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pavers obtained is but seventy. Too high a heat will soften and thus 
dent the brick; they are too soft, if not burned sufficiently ; when 
cooled too quickly, they check or crack, and become brittle, while 
slow cooling will anneal them, producing a very desirable toughness. 
When burned, the brick should be a brownish red : a lighter color in- 
dicates too much lime ina shale brick, though it is characteristic of 
fire-clay pavers. In any case they are burned until a partial fluxing 
takes place. 

Properties and tests. For street-paving purposes brick must be 
high grade, the principal qualifications being toughness in resisting 
wear and impermeability in preventing the absorption of water, which 
might freeze in the brick and thus disintegrate it. ‘There are other 
qualifications, however, that enter into specifications. 

Structure. Laminations may occur in a brick, when it is not 
thoroughly pugged; with end-cut brick these are concentric and 
paralleled with the larger axis, while with side-cut brick they run in the 
direction of traffic, making the brick less liable to chip from contact 
with horses’ hoofs. ‘The worst feature, however, is the cracking or 
peeling-off upon freezing. In general, such brick must not be used. 

Density. ‘The specific gravity will average 2.30 in shale brick, 
though it may vary two-tenths either way. As these brick absorb 
about one per cent. of their weight of water, density and porosity are 
practically identical in showing permeability. Hardness is another 
relative test ; it ranges between 6.5 and 7. on the mineralogist’s scale 
of 1 to Io. 

Compression. - Where the traffic is heavy and the filling between 
bricks is sand alone, this is an important factor. ‘Tests show an aver- 
age ultimate strength of about 15,000 pounds per square inch for 
shale pavers, and 10,000 for fire-clay brick. There is, however, a 
wide range, due partly to the difficulty in making the test properly, 
and partly to improperly-selected material. 

Breaking. Should the foundation of a pavement be insecure, a 
brick may have no support under the middle; hence was devised the 
test called cross-breaking strength, or modulus of rupture, in which 
the brick is supported on two rounded wedges six inches apart, press- 
ure being applied on the center. The breaking stress is found to be 
about 25,000 pounds per square inch of section. 

Abrasion. The ability of a brick which has been laid in an un- 
yielding foundation to resist wear is well brought out in this test. A 
strong cylinder is hung on trunnions and filled to one-fifth its capacity 
with brick, among them the ones to be tested ; the dimensions of this 
rattler are usually two feet in diameter and three feet in length, 
though these vary somewhat. A report to the National Association of 
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Fire-Brick Manufacturers by Prof. Edward Orton * upon standard 
tests shows (1) that the loss in a rattler is nearly uniform where the 
brick occupy but ro to 25 per cent. of the volume; (2) that the 
abrasion is greatest in the first ten minutes, due principally to chip- 
ping, the per cent. loss decreasing at each subsequent period, and the 
usual practice being to continue the test for one hour ; (3) that above 
twelve inches the length of rattler has no influence on the result ; (4) 
that ‘‘ the loss varies with the number of revolutions much more than 
with the time of revolution’’ (the commission have not yet decided 
on the proper number of revolutions) ; (5) that from 26 inches in 
diameter of rattler upward, the loss in abrasion is nearly uniform, but 
below that, the loss decreases with the diameter. It was found that 
cast iron in the rattler gave unsatisfactory results, and that standard 
brick were preferable to fill up with. Bricks usually lose about 10 
per cent. of their weight, and granite 4 per cent., in this test. Square- 
cornered brick show a greater loss than those with edges rounded in 
manufacture. 

Having tested a number of brick with varying results, making it 
difficult to determine which is the better, the problem is to give each 
test its proper weight, so that the tests collectively can be compared. 
Prof. H. A. Wheeler + has devised the following formula for this pur- 
pose, in which the rating for an average paving-brick will be too. 


V = 5(18—R) + 2(7— A) ++ + 
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V=an arbitrary comparative rating. 

R=rattler loss in percentage of _ weight of brick. 

C=crushing strength per square inch. 

T=modulus of rupture per square inch. 

D=specific gravity. 

H=hardness by Moh’s mineralogist’s scale. 
The mean of a large number of tests gives as an average for the 
above : 

R=8.o per cent. C= 10,000 pounds. 

D= 2.25. 

T=2,200 pounds. H=6.s5. 
which, substituted in the formula given, will make V=1oo. Very 
good bricks should range above this. From this it will be seen that 
the rattler test is given an importance equal to all the others com- 
bined, which is as it should be. 


* Clay, January, 1896. 
+“ Vitrified Paving Brick,’ T. A. Randall & Co., Publishers, Indianapolis. 
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Size of brick. This is a point on which engineers disagree, 
although most of the manufacturers agree on the standard building- 

brick size, 8% 2% X4 inches; for then underburned or rejected 

brick can be sold for building purposes, thus preventing loss and per- 

mitting a lower price on No. 1 pavers. <A block 4X3 XQ can not be 

burned as successfully as a smaller brick, and will not vitrify so thor- 

oughly, though some claim that it is cheaper to lay. A number of 
patents have been issued on grooves and other devices in the sides of 
brick, designed to hold the cement and asphalt filling between bricks, 

so as to prevent loosening. Such devices are of doubtful utility, and, 

like salt glazing, may cover a multitude of evils under a single advan- 

tage. 

Construction of street pavements. If a macadam road is to be re- 
placed by brick paving, the macadamizing is first removed, screened, 
and sifted, as some of the stone can be used in the concrete or in 
back filling, and the road is then excavated to very near the depth 
required by t..e grade stakes. ‘The earth is then surface finished by 
hand and rolled with a steam roller weighing not less than six tons, 
until compact. Beginning at this point, practice differs. Some will 
have two inches of sand to drain off the water, covered by six inches 
of concrete foundation ; some, an eight-inch sand foundation covered 
by a course of brick laid flat; some, broken stone with or without 
sand. In any case such foundations are wetted and thoroughly com- 
pacted by the steam roller. The best and most popular foundation, 
however, is concrete four to eight inches thick, mixed dry and 
thoroughly hand-rammed in place. In some cases, to prevent serious 
freezing, subdrainage is secured by means of drain tile sunk in the 
soil under the foundation and beside the curb on either side. ‘This 
precaution would seem unnecessary, did not experience prove its value. 
The foundation must be made with particular care: if of concrete, it 
should not be laid in freezing weather, nor should the brick be laid 
upon it in cold weather without proper provisions for expansion. ‘The 
binding which will otherwise result as the pavement expands will 
cause it to rumble, as if it were hollow, when wagons run over it, or 
may even force up considerable sections of the brick, such being the 
annoying experience of several cities. It is important that the under- 
side be well drained to prevent local softening of the soil, and also the 
freezing of water, which may raise the foundation and result eventu- 
ally in serious cracks. On the surface of this concrete is placed a 
cushion of dry lake sand from one to two inches thick, the surface of 
which should be shaped perfectly true to grade and section, as the 
brick will lie directly upon it. ‘The vitrified brick are then laid with 
their length at right angles to the centre line of the street,—except at 
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street intersections, where the angle is forty-five degrees, —and are kept 
in perfect line and level with adjacent brick. They are laid so that 
the bricks on successive courses break joints at least one-third their 
length, and are then rammed with a 75-pound rammer, or rolled with 
five-ton roller. ‘The joints between bricks are filled in with sand, a 
mixture of asphalt, or concrete, the last being preferable. The sand 
is brushed in, and a thick layer of sand remains on the bricks to fill 
such voids as may occur. Asphalt, when preferred, is poured at 300° 
into the joints until they are entirely full, avoiding any excess. As 
the cement grouting settles into the joints, it is followed by more, 
and, when the joints are full, sand is sprinkled over them. This is 
done to prevent the surface from drying out before it is perfectly set. 
This top dressing is used in all cases, hot sand being sometimes used 
with pitch or asphalt. ‘The street is then opened to travel. 

/nspection. The inspection of brick is best done at the kilns, but 
inspection on the ground should never be dispensed with, and every- 
thing should be done strictly according to specifications. The engi- 
neer should have numerous grade stakes and marks on the curbs 
for the guidance of the contractor, and should have an assistant, who 
may also be a constant inspector of the work ; for, if doubtful matters 
are left to the discrimination or judgment of contractors or foremen, 


the advantage is not likely to be on the side of the city. Specifica- 
tions, preliminary and final agreements, and contracts should be full, 
explicit, andin duplicate. The specification and bid should include all 
details, with the disposition of possible extras included in the specifi- 
cation. 


Cost of construction. ‘This item depends upon many conditions, 
principally freight and character of foundation employed. None but 
the best obtainable brick should be used in any case. Brick can be 
bought for $9 per 1,000, unrepressed, or $10.50, repressed at the 
kilns. Ohio and Illinois are the largest producers of paving: brick. 
Asphalt is landed from the vessels at New York and Philadelphia. Con- 
sequently brick paving costs in St. Louis, per 100 square feet, $14.50 
to $15.00, and asphalt $26 to $30,—practically twiceas much; while 
in Brooklyn asphalt pavements are cheaper than brick. Thus we see 
that the difference lies in freight principally. 

General considerations. Wooden blocks laid on end are used 
where noise is the main thing to be avoided,—as on London streets, 
—and noiselessness is their only merit. In cost they rank with Tel- 
ford pavements and brick. Granite blocks and asphalt are usually more 
expensive, while cobble stone and macadam are less so. According 
to Prof. Wheeler, the cost of repairs in St. Louis per too square feet 
has been 11 cents for granite, 50 cents for wood and for asphalt, 70 
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cents to $3.37 for macadam, and as much as $9.40 for limestone 
macadam. The cost of maintenance of paving-brick construction lies 
between that of granite andasphalt. An estimate by Rudolph Hering 
of cost of traction on different pavements is here given : 

Comparative Traction with a Given Load. 


horse. 


Good macadam. .......... 
20 

Sandy earth....... ee 
It will be noticed that brick offers comparatively little resistance. 
Brick are made with rounded edges at present, to afford a footing for 
horses, making it available for grades up to 10 per cent. It isnot known 
how long brick will last. The brick first laid are not yet worn out, and 
they are far inferior in quality to those of present manufacture. Some 
show a wear ofaninchand a half after twenty years in service ; others, 
but a half inch. Some of the older pavements are being replaced by 
reason of insufficient foundation and settling, due to the tearing up of the 
street for pipe-laying, etc. There isno pavement extant which will with- 
stand the pernicious effects of digging up to get at underground pipes. 
It would be far better, everything considered, to have all underground 
pipes and wires laid in a conduit large enough to admit a man in ad- 
dition than to have otherwise good streets converted into a series of 
mounds and ditches. Back-filling of excavations should always be done 
with sand or gravel. Brick are kept clean easily, and, with adequate 
sewers, may be flushed. ‘There are no crevices to fill with decaying 
matter, and the low absorption (1 per cent.) keeps out all liquids ; so 
that, outside of asphalt, it is the most sanitary pavement yet devised. 
Macadam roads must be kept wet in cities to prevent dust, and a little 
too much water means mud ; flushing with water does not affect brick 
in any way, especially when the joints are filled with asphalt or cement. 
Cities which have used brick paving in the past are now improving 
their streets with the same material, and no better recommendation 
can be given it than this practical endorsement. 
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American Magazine of Civics. m. $3. New York. 
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American Miller. m. $2. Chicago. 
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Industries and Iron. w. £1. London. 

Inland Architect. m. $5. Chicago. 

Inventive Age. 3-m. $1. Washington. 

Iron Age, The. w. $4.50. New York. 

Iron and Coal Trade Review. w. 308.4d. London 

Iron & Steel Trades’ Journal. w. 258. London 

Iron Trade Review. w. $3. Cleveland. 

Journal Am. Chemical Soc. m. $5. Easton. 

Jour. Am, Soc. Naval Engineers. qr. $5. Wash. 

Journal Assoc. Eng. Society. m. $8. St. Louis. 

Journal of Electricity, The m. $1. San Francisco. 

Journal Franklin Institute. m. $5. Phila 

Journal of Gas Lighting. w. London, 

Jour. N. E. Waterw. Assoc. gq. $2. New London, 

Journal Political Economy. gq. $3. Chicago. 

Journal Royal Inst. of Brit. Arch. 8-q. 6s. London 

Journal of the Society of Arts. w. London. 

Journal of the Western Society of Engineers. b-m. 
$2. Chicago. 

Locomotive Engineering. m. $2. New York. 

Lord’s Magazine. m. $1. Boston. 

Machinery m. $1. New York. 

Machinery. m. 98. London. 

Manufacturer and Builder.: m. $1.50. New York. 

Manufacturer’s Record. w. $4. Baltimore. 

Marine Engineer. m. 78.6d. London. 

Master Steam Fitter. m. $1. Chicago. 

McClure’s Magazine. m $1. New York. 
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Mechanical World. w. 88. 8d. London. 

Metal Worker. w. $2. New York. 

Milling. m. $2. Chicago. 

Mining, m $1. Spokane. 

Mining and Sei. Press. w. $3. San Francisco * 
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Mining Journal, The. w. £1.88. London. 
Municipal Engineering. m. $2. Indianapolis 
National Builder. m. $3. Chicago. 

Nature. w. $7. London. 

New Science Review, The. qr. $2. New York. 
Nineteenth Century. m, $4.50. London 
North American Review. m. $5. New York 
Physical Review, The. b-m. $3. New York. 
Plumber and Decorator. m. 68. 6d. London 
Popular Science Monthly. m. $5. New sork 
Power. m. $1. New York. 

Practical Engineer. w. 108. London. 
Proceedings Engineer’s Club. q. $2. Phila. 
Proceedings of Central Railway Club. 
Progressive Age. a-m. $3. New York. 
Progress of the World, The. m. $1. N.Y. 
Railroad Car Journal. m. $1. New York 
Railroad Gazette. w. $4.20. New York. 
Railway Age. w. $4. Chicago, 

Railway Master Mechanie m. $1. Chicago. 
Railway Press, The. m. 78s. London. 

Railway Review. w. $4. Chicago. 

Railway World. m. 58. London. 

Review of Reviews. m. $2.50. New York. 
Safety Valve. m. $1. New York. 

Sanitarian. m. $4. Brooklyn. 

Sanitary Plumber. s-m. $2. New York. 
Sanitary Record. m. 108. London. 

School of Mines Quarterly. $2. New York. 
Science w. $5. Laneaster, Pa. 

Scientific American w. $3. New York 
Scientific Am. Supplement. w. $5. New York. 
Scientific Machinist. s-m. $1.50. Cleveland, O. 
Scientific Quarterly q. $2. Golden, Col 
Scribner’s Magazine. m. $3. New York, 
Seaboard. w. $2. New York. 

Sibley Journal of Eng. m. $2. Ithaca, N. Y. 
Southern Architect. m. $2. Atlanta. 
Stationary Engineer. m. $1. Chicago. 
Steamship. m_ Leith, Scotland. 

Stevens’ Indicator. qr. $1.50. Hoboken. 
Stone. m. $2. Chicago 

Street Railway Journal. m. $4. New York. 
Street Railway Review. m. $2. Chicago. 
Technograph. yr 50cts. Urbana, Ill 
Technology Quarterly $3. Boston. 
Tradesman. s-m $2. Chattanooga, Tenr 
Trans. Assn Civil E»gs. of Cornell Univ. Ithaca. 
Trans. Am. Ins. Ele trical Eng. m. $5. N Y¥. 
Trans. Am. Ins. of Mining Eng. New York. 
Trans. Am. Soc. Civ! Engineers. m, $10. New York. 
Transport. w. £1.58 London. 
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Western Mining World. w. $3, Butte, Mon, 
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ARCHITECTURE & BUILDING 


Design, Construction, Materials, Heating, Ventilation, Plumbing, Gas Fitting, Etc. 


Houses Built for Show. 
ABOUT suburban homes clustered 


around American cities, Mr. R. Clipston 
Sturgis, in Zhe Cosmopolitan for June, ex- 
presses the opinion that they lack indi- 
viduality and seclusion, and that in these 
respects they present an unfavorable con- 
trast with English suburban residences. 


Garden and Forest (July 8) criticises the 
Cosmopolitan article, basing its criticism 
not upon any defect of style, or upon any 
lack of soundness in the opinion expressed, 
but upon a failure to comprehend the root 
of the difference pointed out. Mr. Stur- 
gis appears to think the more retired, 
homelike, and dignified aspect of English 
suburban and rural houses results from 
greater attention to their surroundings. 
The English garden is made the subject of 
warm praise, and its influence upon home 
life is presented in attractive form. 

Another reason for the more conspicu- 
ous character of American rural architec- 
ture, deprecated by Mr. Sturgis, he finds 
in the extensive use of wood as a material 
for building in the United States. The 
air of superior permanence and stability 
which is one of the effects produced upon 
travellers by English, as contrasted with 
American, residences seems to this writer 
unattainable in wood construction. Gar- 
den and Forest speaks of the prevalence of 
wood building as compelled by economy, 
which, as yet, is an American necessity; 
but it demurs to the general applicability 
of Mr. Sturgis’s proposition, denying that 
the fault charged can be justly attributed 
to the majority of American suburban 
houses, or that, when it exists, as it ad- 
mittedly does in many cases, its causes are 
altogether, or even chiefly, such as Mr, 
Sturgis assigns. 

“ The main trouble is not with our ma- 
terial, but with the way in which we use it, 
preferring showiness to quietness, variety 
to harmony, over-elaboration to simplicity, 
loudness to modesty, evident costliness to 
a well-bred reticence. 


“But the outer aspect of a house, while 
it may reveal the owner’s character and 
thus give an insight into his probable 
habits of life, does not actually mould and 
determine these habits. They are more 
directly moulded and determined by the 
disposition of the interior of his house, It 
is impossible to lead a comfortable, sensi- 
ble, profitably-occupied, quietly-amused, 
genuinely domestic life in a house that 
has been planned and furnished ‘for 
show.’ Many American houses seem to 
have been built rather as places which 
may be proudly exhibited to visitors, or in 
which troops of guests may be sumptuously 
entertained, than as places in which the 
occupants, each in his or her individual 
way, will find the needs and desires of 
personal existence agreeably and ade- 
quately met. They are as well fitted for 
occupation by one family as by another, 
and they are not really well fitted for 
occupation by any family which finds its 
best pleasures in hours of privacy and 
domesticity.” 

But the force of the contrast between 
the English and American suburban en- 
vironment is freely admitted. 

“ The character of the life that is led in 
a suburban house is determined, at least 
for seven or eight months in the year, very 
largely indeed by the character of its 
grounds, If the grounds are not beautiful, 
the sense of beauty will be dulled and dis- 
torted in those who perpetually gaze upon 
them. If they are planned for display, as 
ministers to pride and vanity, the general 
mental attitude of the family will be un- 
favorably affected. If they are not well 
adapted to out-door repose or activity, and 
to the development of a personal interest 
in nature and her products, they will not 
be lived in; the days of the family will be 
passed indoors, or passed away from home ; 
and the true enjoyments, like the true re- 
fining, softening, and cultivating influences 
of rural or semi-rural life, will be alto- 
gether missed. And, if the grounds are 
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adapted to out-door living, they must have 
agood measure of privacy—of seclusion. 
The English suburban place, says Mr. 
Sturgis, ‘gives the householder quiet, 
rest, and retirement.’ These are the re- 
sults of separateness, protection, privacy; 
and it is their possession which fosters, not 
only the typical English love of nature, but 
the typical English form of domestic life, 
—reserved, intimate, and thoroughly do- 
mestic, yet hospitable in the best sense of 
the word, because the truest hospitality is 
that which admits the outsider into the 
most homelike home.” 

It is noted that the later colonial houses» 
as a rule, are set nearer the road than are 
the English, and that their grounds are 
more frequently at the rear than at the 
front of the house, while the English prac- 
tice is the reverse. Privacy of the grounds 
is secured in the latter case by a wall be- 
tween the road and the grounds. When 


the grounds are at the rear, privacy is se- 
cured by distance from the road and by 
the intervention of buildings. But, in con- 
sidering this point, one recalls many glar- 


ing instances where grounds are in the 
front, and are laid out with the evident in- 
tent of affording a good view of the house 
from the roadway, in order to allow those 
who pass an opportunity for viewing and 
commenting upon the style of the occu- 
pants. This is the worst possible taste, 
and amply indicates the love of show 
which is a common characteristic of those 
who suddenly acquire the means for dis- 
play. Such people are comparatively 
numerous in America, and they are 
egregious sinners against good taste in 
other things besides architecture. Refine- 
ment of taste appears to be a concomitant 
of wealth passed from generation to gene- 
ration, and can hardly be expected to be 
the rule yet in a country only a little more 
than a hundred years old, more than half 
of which has been redeemed from the 
wilderness state during the last fifty years, 
which has largely been settled by the 
lowest classes from foreign lands, and in 
which sudden acquisition of wealth by the 
few has been a social phenomenon during 
the last thirty years. One may acquire 
dollars rapidly, but good taste is of slow 
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growth. And, in a land of parvenus, is it 
worth while to quarrel with the very 
natural desire of the parvenu to announce, 
in the only way possible to him, his emer- 
gence from poverty into wealth? We must 
wait for art and taste till the parvenu age 
in social formation is succeeded bv the 
slow deposit uf another stratum. 


Facts About Plumbing. 

THE LANCET (London), havirg selected 
a special commission to examine and re- 
port upon the relative efficiency and cost 
of plumber’s work, published the report 
as a supplement to its issue of July 4. 
The facts that this paper is a medical 
journal and that the information sought 
was collected in the interest of sanitary 
science rather than with a view to benefit 
the trade of the plumber do not, however, 
render the report less valuable to archi- 
tects, builders, and plumbers. On the 
contrary, it contains much that is of spe- 
cial importance to those engaged in the 
practice of these arts. 

The architect is first mentioned in this 
report, and the wide range of qualities and 
qualifications necessary to the successful 
practice of his honorable profession are 
named. Anarchitect should have consid- 
erable scientific knowledge, be sympa- 
thetic that he may readily assimilate the 
ideas of his clients, and have good admin- 
istrative capacity. The use of such a man 
“simply as a taskmaster to wrest and 
screw work out of the contractor,” as the 
report says is now done, is denounced as 
“nearly equal to the employment of 
Michel Angelo in moulding an image of 
snow.” 

The report holds that the interests of 
the architect and the builder, as far as pos- 
sible, should be one, and not, as is too of- 
ten the case at present, opposed. If a 
stranger to the system were to take up an 
ordinary memorandum of agreement to 
be signed by the contractor foi the execu- 
tion of some small contract, say for 
£1,000, the first idea would be one of sur- 
prise that a man who required to be so 
much controlled as this contractor should 
be employed at all. The contractor is 
evidently branded as a dangerous rogue, 
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who will try every dodge, even to taking 
refuge in the bankruptcy court, in order 
to avoid the proper execution of the work. 
Nay, more, he must sign away his birth- 
right in many cases, and the architect's or 
arbitrator’s ruling must have the force of 
a rule of court. Against this somber 
background the character of the archi- 
tect, shown in a few light touches, stands 
out in pleasant relief. In the course of 
this inquiry it has become apparent that 
the contractors are themselves much to 
blame for their anomalous position. In 
their anxiety to obtain work it is under- 
taken at prices which would yield no 
profit ifefficiently executed, irrespectively 
of possible errors in calculation. There is 
the chance that something may occur to 
upset the contract, and in that event they 
may continue the work upon better terms ; 
or, again, they may have a quantity of ma- 
chinery that would stand idle unless the 
work were obtained, in which case their 
loss would be still greater. If a contractor 
enters upon work upon either of these 
conditions, the natural tendency is to seek 
relief by ‘“‘scamping” it in some form. 
The effect that this has upon the architect 
is very marked. 

As to the information obtained by archi- 
tects with reference to prices, it is stated 
that ‘this comes to them at second hand,” 
that it is made up from schedules of lowest 
prices in previous bids for contract work, 
that it is an average of these prices which 
forms the standard, and that this standard 
“cannot be taken as proof of the real cost 
of work properly carried out.” Especially 
in the case of leasehold property does the 
system now in vogue have bad influence 
upon plumbing work. The architect rea- 
sons that the*work need not be of a very 
lasting character, so far as his client, the 
lessee, is concerned, and proposals for the 
performance of work at “cut” prices (re- 
sulting, as a matter of course, in inferior 
work) are readily entertained. The con- 
tractor is cut down in price to the finest 
possible figure. The master plumber par- 
ticularly suffers from this, as contractors 
now either,employ men directly, or occa- 
sionally sublet to the master plumber the 
work, while absorbing a part of his profit. 
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The master plumber at one time could rely 
upon keeping a certain staff of picked men 
in constant employment. Now the con- 
tractor generally discharges the men di- 
rectly they have completed the work in 
hand, and with this knowledge much of 
the interest the men formerly had in their 
work and their employer ceases. The ten- 
dency to cut down prices beyond a certain 
point leads to bad work. There isa great 
distinction between healthy and unkealthy 
competition. 

The sum of the conclusions reached ap- 
pears to be that the art of plumbing has 
been so greatly advanced that the presence 
of inferior work in any recent construction 
is, in all probability, an indication of an 
effort to cheapen its cost below reasonable 
limits. This practice has given rise to the 
unhealthy competition prevailing through- 
out the trade. Here again the fault is 
referred back to the architect. 

“The architect who is competent to ar- 
bitrate upon a builder’s account is also 
competent to say whether an estimate is 
fair and reasonable without pitting a num- 
ber of men one against another. Where 
the architect exercises this power the best 
work is done, the inducement to scamp 
work being removed, and that to carry out 
the work satisfactorily remains, as there is 
a reasonable hope of future work being 
obtained from the same architect. If, on 
the other hand, the architect’s client hopes 
to gain an advantage by the mistakes or 
necessities of others, the present system of 
competitive contracting affords him every 
prospect of attaining that end. Such com- 
petition, however, tends more towards a 
low price than efficiency, the contractor 
knowing that, no matter how well he may 
execute the work, it will not insure him 
other employment from the architect, un- 
less his tender is again the lowest. That 
the quality of the work suffers is well 
known, as board schools and other build- 
ings have been erected with drains uncon- 
nected with the sewer, or other omissions 
of an equally injurious character. It is, 


irfdeed, to the credit of the professional 
men who administer such a system that so 
large a leaven of latent honesty still re- 
mains undemoralized in the trade itsel’. ' 
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Finally a remedy is suggested,—to wit, 
an agreement upon standard prices for 
plumber’s charges, and a properly qualified 
board of arbitrators to which, at little cost, 
an appeal may be made by either side. 
The present status too often creates a sort 
of duel between the architect and the con- 
tractor employed, “the latter endeavoring 
to make a surreptitious profit by evading 
or ‘scamping’ his work, though the same is 
included in his contract or account. In 
the end the architect’s client often pays 
a good deal more than ten per cent. profit 
upon the work actually done, but the qual- 
ity is inferior, and every person connected 
with the transaction has been more or less 
demoralized.” 


Wind Pressure. 

THE ENGINEERING RECORD (June 6) 
made the St. Louis tornado and its disas~ 
trous effects the occasion for again alluding 
to the meager knowledge of this subject 
possessed by the engineering and archi- 
tectural professions. The difficulties that 
here beset original investigation are ad- 
mitted and well indicated. 

“ Long columns, timber beams, and plate 
girders may easily be tested to destruction, 
and be made to yield complete data neces- 
sary for the best design; but an artificially 
destructive wind-pressure acting againsta 
building or a bridge is not so easily ar- 
ranged for, setting aside all questions of 
cost. The incidental problem of the re- 
lation between wind-velocity and pressure 
is shrouded with almost or quite as much 
doubt, in spite of the fact that the weathe' 
bureau of the United States government 
uses a table of relations in which the press- 
ures per square foot for stated velocities 
are given to hundredths of a pound. Inci- 
dentally it would be interesting to know 
how such values have been established 
in the absence of direct tests. 

“The results obtained by Sir Benjamin 
Baker on his surface of three hundred 
square feet, at the site of the Forth bridge, 
as well as on the smaller surfaces he em- 
ployed, are, of course, well known, and 
they constitute nearly all the experi- 
mental, quantitative data of value which 
we have; yet their range is not large, and 
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they leave the greater part of the problem 
unsolved. Indeed, the securing of the de- 
sired data in anything like completeness is 
necessarily a slow process, for the reason 
that actual winds, as they blow, must be 
emploved. The best and, one might say, 
the only opportunities offered for these 
investigations are just such disasters . . . 
as that which visited St. Louis. This last 
one was far more destructive than that 
which passed over the same locality about 
twenty-five years ago. At that time the 
wind turned over a locomotive, and Mr. 
C. Shaler Smith, with the analytic acumen 
which characterized so much of his work, 
was quick to use the incident to demon- 
strate that the pressure acting could not 
have been less than ninety-three pounds 
per square foot.” 

The suggestion is then made that the 
portions of the timber roadway blown off 
from the Eads bridge, and the portions of 
masonry which were blown down, might 
supply the needed data for the computa- 
tion of the wind pressures that effected 
these results, were they treated by the 
method employed by Mr. Smith in the 
case of the overturned locomotive. The 
ability of civil engineers in St. Louis to 
deal with any such question is compli- 
mented, and the suggestions are com- 
mended to their careful consideration. 

The conclusion of the article voices a 
feeling ot insecurity relating to modern 
tall buildings, which many have enter- 
tained, for the most part, rather vaguely. 
The great tornado did not exert its full 
violence on any of this class of structures. 
None of them lay in the path of its great- 
est intensity. What might have happened 
had the same force been exerted upon any 
of them as upon the bridge is purely a 
matter of speculation. Evidently Zhe 
Engineering Record thinks there is grave 
room for doubt that all of them are of a 
character to withstand such a trial of 
strength. 

“Some high grain elevators and flour 
mills were destroyed, but no information 
is given as to their design or construction. 
The modern tall building has yet to be 
subjected to these intense wind tests. 

Where properly designed and constructed, 
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we believe there is little to be apprehended, 
but destructive wind pressures like those 
at St. Louis, Louisville, and other places, 
demonstrate that those who indifferently 
recognize or, worse, neglect wind effects 
of high intensity in their designs, invite 
disaster, and in some cases will probably 
secure it.” 


Pipe Chases. 

THE illustrations herewith presented of 
methods of forming pipe chases for heat- 
ing mains are reproduced from Eugzneer- 
ing News (July 18). 

The illustrations were presented in an 
answer to a correspondent who wished in- 
formation upon the methods in use, and 
also upon means in use for affording ac- 
cess to heating pipes after their erection. 
The usual size of a chase called for on ar- 
chitects’ plans is eight inches in breadth 
and four inches in depth of the recess. 
“Figure 1 shows one of the methods of 
constructing these. The furring strips are 
nailed to the wall, to which are fastened 
the wire lath, and on top of this the plast- 
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ering is laid. The figure shows the section 
taken through the baseboard. When the 
piping is carried above the flooring, holes 
are sometimes cut through the baseboard 
and plastering, and a metal sleeve, the 
outer edge of which is flanged, is pushed 
into the holes. This metallic sleeve is ellip- 
tical in section, with its longer axis in a 
vertical position, to allow the risers to ex- 
pand. Frequently a sheet of metal, with 
small holes in which the _ horizontal 
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branches fit tightly, is placed over the 
front of these elliptical openings, the metal 
sheet being of such a size as to entirely 
cover the elliptical opening, whatever may 
be the position of the branch in it. Where 
steel construction with hollow tile or ma- 
sonry arches is used, the flooring is gener- 
ally nailed upon sleepers about four 
inches in height. You have to carry the 
steam pipes in this space, holes being cut 
in the sleepers where the pipes pass 
through them. In both of these instances 
the pipe chases are not accessible, unless 
the plastering, wire lath, etc., are re- 
moved, 

“Figure 3 shows another form of con- 
struction. On either side of the pipe 
chase a wooden ‘ ground ' is nailed to the 
side wall, and the thickness of the abut- 
ting furring strip, wire lath, and plastering 
is such that the latter will come flush with 
the outer face of the ground. The ground 
is recessed so that a panel reaching from 
the floor to the ceiling may be inserted. 
Frequently a finish consisting of some ap- 
propriate molding is nailed on to the 
ground, and also to the panel. Against 
the inner face of the panel a tin back 
should be nailed to prevent the radiant 
heat from reaching the wooden panel. 
Frequently, however, a register is placed 
in the top and bottom of the panel to 
maintain a circulation of air through the 
chase. Where this 1s done, the tin backing 
is sometimes omitted.” 


Wired Glass in Fire-Resistant Windows 

ONE of the latest materials for building 
construction is called wired glass, which 
takes its name from the fact that the 
panes or sheets are formed upon wire 
netting imbedded in the body of the glass. 
Some of the usual effects of sudden, or of 
prolonged, heating, and sudden cooling,— 
as by water thrown upon hot glass in ex- 
tinguishing fires in buildings,—are by this 
means avoided, and the material seems 
likely to come into extensive use for sky- 
lights, windows of warehouses, and, in 
short, generally for windows where the 
outside appearance is of little or no im- 
portance, and wherein resistance to fire is 
of great moment. 
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The opinion here expressed is based 
upon some recent tests of the fire-resis- 
tant quality of wired glass, made under the 
supervision of Secretary Charles A. Hex- 
amer, and Inspector William McDevitt of 
the Philadelphia Fire Underwriters’ As- 
sociation, 

In these tests (reported in J/onthly Re- 
port of the Boston Mutual Fire Insurance 
Company for June) a brick building nine 
feet high was erected and provided on one 
side with a pitch roof of wired glass. Side- 
windows and a glass door, with wooden 
frames encased in tin, were also placed in 
the building. Draft holes for free en- 
trance of air were left at the bottom of 
the building. The structure was filled to 
the height of six feet with rosin. saturated 
wood. One side of the pitch roof was 
made of ordinary rough-surfaced glass, 
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such as is commonly used for sky-lights. 
The roof glass was supported by metallic 
frames. 

Upon firing the wood the ordinary glass 
broke and fell in five minutes. On the 
other hand, the wired glass, although the 
heat was raised to a degree that cracked 
the brick walls, and charred the tin- 
covered window frames, retained their in- 
tegrity throughout the test. 

The rationale of the greater resistant 
power of the wired glass is that, when the 
glass cracks, as it does at first, the frag- 
ments are retained in position by the wire 
netting, until they fuse and are cemented 
together again. The fusion of glass oc- 


curs at a temperature below that of the 
fusion of wire, and, the glass being a 
poor heat conductor, each protects the 
other. 


Current Leading Articles on Architecture and Building and Allied Subjects in the American and English 


Construction and Design. 
Construction in Earthquake Coun- 
tries. John Milne (The series is based upon 
building regulations and experiences from nearly 
every earthquake shaken country in the world, 
and the study of thousands of ruined buildings 
in Japan). Engng-July 3 Serial. Ist part. 
3400 w. 

7019. The Design of Steel-Skeleton Build- 
ings (Some contributions to the history of this 
construction by architects and engineers who are 
familiar with the work, called forth by the query 
of F T. Gates, in regard to the originator of 
this construction). Eng Rec-July 11. 2000 w. 

7o21. The Standard Block, New York City 
(Illustrated description of foundations, plan, lo- 
cation of piers, details of caissons, derrick and 
general elevation of a building which will be 
constructed and equipped in conformity with 
advanced practice for fire-proof steel-cage office 
buildings). Eng Rec-July 11. Serial. Ist 
part. w. 

7022. The Buffalo, N. Y., Building Ordi- 
nance (Extracts from the new building law of 
named city with adverse editorial criticism). 
Eng Rec-July 11. 3500 w. 

*5025. Should Architectural Competitions 
Be Abolished or Regulated? (Extracts from 
papers by Mr. John A. Fox, Mr. R. D. An- 
drews and Mr. H. Langford Warren, which 
have the approval of the editor), Brit Arch- 
July 3. 1500 w. 

7026. Self-Helps. 


*7005. 


C. H. Blackall (A sug- 


gestion of ways in which architects may improve 
constantly in their work), 
2500 w. 


Am Arch-July 11. 
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7027. Salisbury Close. A. B. Bibb (Illus- 
trated description of the cathedral and houses 
about the Close). Am Arch-July ri. 1300 w. 

7028. he Action of Heat on Cement. J. 
S. Dobie (A paper read before the Eng. Soc. of 
School of Prac. Sciences, Toronto, Canada. In 
the interest of fire-proof protection, showing 
what may be expected from a mass of concrete 
or cement when subjected to great heat), Am 
Arch-July 11. 2300 w. 

*7030. Selby Abbey (Illustrated descri tion). 
Builder-July 4. 2500 w. 

*7038. Ecclesiological Notes from North 
Germany. T. Francis Bumpus (The German 
pointed architecture as exemplified in the build- 
ings of Westphalia, and the architecture of Bel- 
gium and the Rhineland. An account ofa trip 
for study, bythe writer. The first part treats of 
Aix-la-Chapelle and Neuss). Arch, Lond-July 3. 
Serial. Ist part. 4500 w. 

*7072. The Owen Jones Student 1895: His 
Notes and Impressions in Italy. John J. Joaso 
(Description of a town containing interesting ar- 
chitectural information). Jour Roy Inst of 
Brit Arch-June 25. 5000 w. 

7155. ‘*Oracle” Cottage Contest (A compe- 
tition toshow what could be done with a limited 
amount of money. Illustrated description of 
the first and second prizes of a cottage not to 
cost over $1250). Arch & Build-July 18. 
400 w. 

7170. The Chateau de Blois. W. T. Part- 
ridge (A brief history of the chateau. Part first 
describes the approach, the facade, the court 
yard, and the wing of Francois 1). Am Arch- 
July 18. Serial. Ist part. 2000 w. 
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*7173. Canterbury Cathedral (From the 
Daily Chronicle. Remarks on the present state 
of the cathedral of Canterbury. An appeal for 
needed repairs), Arch, Lond-Juiy 10. 2co0o w. 


7184. The Era of Better Buildings in New 
Orleans (The improvement of business buildings 
in the last few years is briefly noticed, with il- 
lustrations of two buildings). Mfrs’ Rec-July 
17. 1000 w. 


7245. Recent Changes in Structural Shapes 
of Kolled Steel. F. E. Kidder (Table giving 
the standard weights for beams and channels, 
and the weights andareas of the standard sizes 
of angles, as adopted by the Assn. of Am. Steel 
Mfrs., with additional information), Arch & 
Build-July 25. 800 w. 

7285. Plate-Girder Construction for a Large 
Church Dome (Illustrated description of the 
construction of Christ Methodist Church, Pitts- 
burg, Pa.) Eng Rec-July 25. 350 w. 

*7312. The Halifax New Infirmary (Illustra- 
ted description with information regarding the 
selection of location, plans and costs). Arch, 
Lond-July 17. 2500 w. 

*7313. The English House (A review of the 
process of evolution which has produced the 
house of to-day from the primitive hut of the 
early Briton). Ill Car & Build-July 17. 3200 w. 

7349. Monument Erected on the Kyffhauser 
in Honor of Emperor William (Illustrated de- 
scription), Sci Am Sup-Aug. I. 1000 w. 

7350. Greco-Ptcenician Architecture’ in 
Cyprus (Epitome of a paper read by Dr. Max 
Ohnefalsch-Richter, before the Royal Inst. of 
British Architects). Sci Am Sup-Aug. I. 1300w. 


*7420. Building a Greenhouse (Discusses 
their need of paint, material for roofs, the roof 
plate, and the ridge pole). Ill Car & Build-July 
24. 1300 w. 

*7449. ‘‘ Friedrichshof,” near Homburg (II- 
lustrated description of the new home of the 
Dowager-Empress Frederick of Germany, the 
Princess Royal of England). Builder-July 25. 
2000 w. 

7509. Underpinning the Stokes Building, 
New York City )The problems that arise in the 
erection of the tall and heavy buildings in lower 
New York, are considered, and a description of 
the work named, with illustrations, is given). 
Eng Rec-Aug. 8. 3800 w. 

7510. A High-Duty Pump and Elevator 
System for a Warehouse (Description of the 
plant, and of the pump, with the results of its 
economy test, in the building known as Cupples 
Station, inSt. Louis, Mo. A system of 52 ele- 
vators, doing heavy work. The system is worked 
under a pressure of 750 lbs). Eng Rec-Aug. 8. 
1400 w. 

*7521. Optical Refinements in Medizval 
Architecture. William H. Goodyear (Report of 
the Brooklyn Institute Survey. The source of 
the picturesque in medizval building ; cavse of 
inferiority of modern architecture ; a study and 
discussion of the construction, &c). Arch Rec- 
July-Sept. Serial. Ist part. 50co w. 

*7522. Modern Hospitals in Europe. Al- 
phonse de Calonne (Interesting illustrated de- 
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scription of the architecture, or system of ar- 
rangement, in European hospitals, with the im- 
provements introduced in the modern buildings), 
Arch Rec-July-Sept. 8000 w. 


*7523. Dr. William ‘Thornton, Architect, 
Glenn Brown (An interesting biographical 
sketch, and the connection of Dr. Thornton 
with the history of Washirgton city. His career 
as an architect and his work, with many illustra- 
tions, including his design of the Capitol). Arch 
Rec-July-Sept. 48co w. 

*7524. Authority in Architectural Design. 
John Beverley Robinson (The restrictions placed 
on architects in this country, with causes. The 
zesthetic sense of the French, and their achieve- 
ments in architecture ; criticism of American ar- 
chitecture, with discussion of best means for 
correcting its faults), Arch Rec-July-Sept. 
3500 w. 

*7525. Architectural Aberrations.— The Sal- 
vation Army Building in New York (Severe 
criticism of the structure (Arch Rec-July-Sept. 
1200 w. 

Heating and Ventilation. 


7023. Heating and Ventilating of a Bank 
Building (Lllustrated description. Indirect hot- 
water heating. Forced ‘circulation of air), Eng 
Rec-July 11, r100 w. 

7104. Ventilation of the National Capitol. 
J. G. Dudley (An interesting description of plant 
which was designed by Gen. Meiggs, and has 
been in operation for more than thirty years). 
Heat & Ven-July 15. 2000 w. 


7109. Heating and Ventilating of the New 
Masonic Temple at Albany, N. Y. (Lllustrated 
description), Eng Rec-July 18, 800 w. 

*7122. Ventilation for Residences (The neg- 
lect of architects to consider ventilation in plans 
for residences is criticised), Dom Engng-July. 
goo w. 

7414. Combined Warming and Ventilation of 
Public Buildings. J.D. Sutcliffe (Read before 
the Manchester Society of Architects. Consists 
of an introduction and discussion of warming by 
direct and indirect radiation ; three systems of 
central heating ; reasons for adopting the warm 
air system; warming and ventilation without 
mechanical power ; mechanical ventilation ; with 
cescription of some installments and practical 
hints), Arch & Build-Aug. 1. 4800 w. 

7418. Heating Systemin an Extensive Coun- 
try Residence (Illustrated detailed description). 
Eng Rec-Aug. I. 2000 w. 

*7439. Ventilation (The statement of re- 
quirements is regarded as much more simple 
than their satisfactory fulfillment. The injurious 
principles given off in expired air are grouped as 
carbonic impurities, as distinguished from car- 
bonic acid, which, were it the only impurity, 
would not generally be present in injurious quan- 
tity). Arch, Lond-July 24. 1600 w. 


Landscape Gardening. 

7076, English Gardens Unsuitable for 
America (Editorial suggested by articles in 7he 
Cosmopolitan, by R. Clipston Sturgis, giving 
reasons why gardens in America must differ from 
the English). Gar & For-July15. 2000 w. 


See introductory. 
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7156. Forestry at Biltmore (Some informa- 
tion regarding the methods employed on the es- 
tate of George W. Vanderbilt), Arch & Build- 
July 18. 1000 w. 

*7239. Old Time Flower Gardens. Alice 
Morse Earle (Descriptive of old fashioned gar- 
dens, especially those of colonial times, with 
many beautiful illustrations). Scribner’s Mag- 
Aug. 5000 w. 

7314. Delights of a Rough Garden. D. H. 
R. Goodale (A plea for a garden in which neat- 
ness is not the first essential). Gar & For-July 
29. 1000 w. 

7315. The Hardy Plant Border. Edward 
F. Canning (Description of plants that do well 
in this position), Gar & For-July 29. 7co w. 

7316. Some Good Annuals. Robert Cam- 
eron (Descriptive of numerous flowering plants 
which may be effectively placed, with sugges- 
tions of location). Gar & For-July 29. 1200 w. 

7453. Suburban Homes. Sylvester Baxter 
(An article suggested by the criticisms published 
in this paper, of a paper by R. Clipston Sturgis, 
in the Cosmopolitan), Gar & For-Aug. 5. 
2200 w. 

Plumbing and Gas Fitting. 


*7174. The ‘‘ Lancet” Commission on 
Plumbing (Report dealing with the qualifications 
of architects; standard of prices, how formed ; 
arbitration ; healthy and unhealthy competition ; 
the plumbing expert; question of cost, and 
plumber’s profit and loss account), Arch, Lond 
-July 10. 2500 w. 

7286. Plumbing in 
Richmond, Va. (Illustrated description). 
Rec-July 25. Serial. Ist part. 1600 w. 

7493. Scranton, Pa., Plumbing Ordinance 
(Complete copy of the new plumbing ordinance 
proposed at Scranton, which is considered ex- 
ceptionally well written and deserving of adop- 


the Hotel Jefferson, 
Eng 


tion without material alteration). San Plumb- 
Aug. I. 3000 w. 
Miscellany, 


*7016. Practical Sanitary Science. William 
H. Maxwell (Information of interest connected 
with ventilation, calculation of areas, water and 
water supply, plumbing work, removal of ref- 


use, etc. First part treats of ventilation), San 
Rec-July 3. Serial. Ist part. 2500 w. 
*7031. Rural Drainage (The first part is 


preliminary and discusses definitions, statutes, 
etc). Builder-July 4. Serial. Ist part. 1300 w. 

*7121. Country Houses and the Disposal of 
Their Sewage (Address by George E, Waring 
before the Metropolitan Club, New York. Prin- 
ciples governing the work at the present time, 
A plain, practical treatment of the subject). 
Dom Engng-July. 3500 w. 

*7150. The General Character and Properties 
of Sandstones. T.C. Hopkins (Descriptive of 
varieties of sandstone and their uses), Stone- 
July. 2500w. 

*7171. Tests of Canadian and English Brick- 
work (Illustrations and some particulars of tests 
of common brick conducted by C. H. C. Wright 
and his assistants at the School of Practical 
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Science, Toronto), Can Arch & Builder—July. 
1700 w. 

*7172. Talks on House Painting (Calls at- 
tention to the fact that it pays to have painting 
done as well as possible). Can Arch & Builder- 
July. 1800 w. 


*7175. A Hausmann for London (From the 
Telegraph. The subject of municipal embel- 
lishment. Its financial returns. The beauty of 
Paris, Berlin, and other cities, and the needs of 
London). Ill Car & Build-July 10. 1200 w. 


+7192. Architecture and Decorative Art at 
the Art Institute of Chicago. P. B. Wight (Re- 
view of the work of the Art Institute of Chicago 
for the past year and subjects connected). In 
Arch-July. 2000 w. 

+7193. A Rambler (Travels in Baltimore, 
Washington and along the Potomac, giving im- 
pressions of architecture, monuments, etc). In 


Arch-July. 3800 w. 

*7244. Damascus. From Saltimore Sun 
(Its history and architecture), So Arch-July. 
2000 w. 


*7246. The Preservation of the Coptic An- 
tiquities in Egypt. Somers Clarke (Paper read 
before the Soc. for the Protection of Ancient 
Buildings, with discussion. A study of Coptic 
church architecture). Builder-July 18. 7000 w. 

7368. The Legal Duties of Engineers and 
Architects. Jas. C. Bradford (Condensed from 
an address delivered before the Engineering 
Assn. of the South. The importance of 
the duties and functions of architects and en- 
gineers). Eng News-Juiy 30, 2300 w. 

+7401. The Fire-Retarding Qualities of 
Wired-Glass. Charles A. Hexamer (At the re- 
quest of the Mississippi Glass Co., which con- 
trols the manufacture of wired-glass, the writer, 
in conjunction with Inspector William McDevitt, 
made a series of tests of the fire-resisting quali- 
ties of wired-glass, The main test is described 
in report given. Also report of test made in 
Boston is given. Illustrations), Jour Fr Inst- 
Aug. 2200 w. 

*7419. The Churches of St. Petersburg 
(Describes St. Isaac’s Cathedral, exterior and 
interior, and briefly refers to other structures). 
Ill Car & Build-July 24. 2700 w. 

7422. Church Organs and Organ-Cases 
(Translated by F. G. Lippert from a paper pre- 
pared by order of the Union of German Church 
Organ Builders, and publised in the Deutsch 
Bau- Zeitung of Berlin, Injurious practices of 
architects that injure organs, and calling atten- 
tion to evils encountered in furnishing organs for 
new church edifices), Am Arch-Aug. I. 2500 w. 

*7480. Government Tests of Building Ma- 
terial (Report of important tests of building ma- 
terial made at the Watertown Arsenal, Mass., 
with the two principal objects of ascertaining the 
strength and acquiring a knowledge of the dur- 
ability). So Arch-Aug. Serial. Ist part. 1300w. 

7489. Preliminary Report of the Committee 
on Tests of Fireproofing (Progress made to date 
in the work of the committee. Gives results of 
tests of unprotected columns, with illustrations). 
Eng News-Aug. 6. 2200 w. 


See introductory. 
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Earthquakes and Engineering Construc- 
tion. 

MR. JOHN MILNE's paper on “ Construc- 
tion in Earthquake Countries,” in Zng?- 
neering, affords a striking instance of the 
success attained, by an intelligent applica- 
tion of scientific methods, in coping with a 
commonly-considered uncontrollable force 
of nature, Not that earthquakes have been 
harnessed or reduced to rule and order, 
but that much has been done, by a careful 
study of their phenomena, to determine 
their more dangerous tendencies, to pro- 
vide means of lessening the risk by avoid- 
ing the conditions proved to be the most 
destructive, and to reduce largely the risks 
which must still be met. 

It has been found by seismometric ob- 
servations, and by a careful examination 
of the results of shocks in earthquake 
countries, that certain districts of maxi- 
mum effect can be marked out. The first 


of these, as stated by Mr. Milne, is that 
“high, hard ground suffers very much 
less disturbance than soft, low ground.” 
“‘Marshy, wet ground, which is popularly 
supposed to absorb earthquake motion, is 


notably a bad foundation. Experiments 
show that, although the period of motion 
is lengthened on such ground, the advan- 
tage thus gained is more than counter- 
balanced by the enormous increase in am- 
plitude.” 

This is quite contrary to the usual be- 
lief, but is so well recognized that in Tokio 
the city is clearly divided into two dis- 
tricts, of differing danger, the higher being 
much the safer; in Manila, special build- 
ing regulations govern the structures 
erected on low ground, and in Ischia the 
erection of dwellings in certain defined 
areas of loose ground is absolutely pro- 
hibited. 

A second and more obvious principle is 
“that all steep slopes covered with allu- 
vium are dangerous,” the tendency being, 
of course, for the loose covering to slide 
away. “A third class of localities fraught 


with danger is the upper edges of cliffs, 
scarps, and natural or artificial open cut- 
tings,” because “the materials adjacent to 
the free face, being unsupported on that 
side, swing forward beyond the limits of 
their cohesion, anc separate from that 
which is behind.” 

Next to the avoidance of situations of 
especial danger come the provisions for 
minimizing the risk upon the more slightly 
affected ground which must be occupied. 
These naturally relate chiefly to foundation 
construction. ‘ The Ischian regulations 
provide that buildings must be founded 
upon the more solid ground. If, however, 
the ground is soft, a.platform of masonry 
or cement should be formed” .7 meter 
thick for a one-story building and 1.2 me- 
ters for a two-story building, extending 
from I to 1.5 meters beyond the wall. “In 
Manila it is stipulated that the foundations 
must be able to bear at least twice the 
weight that is to be placed upon them. 
When the soil is bad, it must be piled, or 
consolidated by a bed of hydraulic con- 
crete, and the foundation of a building 
must, as far as possible, be made continu- 
ous,” the idea being that the “ building 
which stands upon a continuous founda- 
tion sufficiently well bound together to 
move as a whole suffers less racking than 
if it rose from a base the different parts of 
which might be simultaneously moved in 
several different directions.” Further, as 
it is found that the movement in piles 10 
to 20 feet deep is less than that upon the 
neighboring surface, “it may be concluded 
that a building rising freely from a dry 
foundation . . . will be subjected to less 
movement than one rising directly from 
the surface.” This is, indeed, exemplified 
by certain of the Imperial University build- 
ings in Tokio. 

Quite the opposite of these means is the 
next suggestion of minimizing the motion 
by giving a building free foundation,—that 
is, resting pier foundations on plates car- 
ried in turn on cast-iron shot, or short 
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rollers placed at right angles, trusting to 
the inertia of the building to maintain it 
at rest while the ground beneath moves 
rapidly toand fro. This, however, although 
it has given satisfaction in certain cases, is 
suggested by Mr. Milne as probably appli- 
cable only to small, light structures; it is, 
moreover, “ineffective in resisting vertical 
displacements, or the effects of rolling 
which accompanies strong undulatory mo- 
tion.” It would not seem adaptable to 
any heavy engineering construction, which 
must depend on depth and strength of 
foundation and, possibly, elasticity of su- 
perstructure, 

The New Tehuantepec Railway Conces- 

sions, 

THE importance of the interoceanic 
route across the southern border of Mex- 
ico, from the Gulf of Campeachy to the 
Gulf of Tehuantepec, which was so effec- 
tively treated by Mr. E. L. Corthell in 
THE ENGINEERING MAGAZINE some time 
since, is recalled by the notice given in 
The Indian and Eastern Engineer to the 
new activity infused into the enterprise by 
recent action of the Mexican govern- 
ment. 

Messrs. S. Pearson and Sons, according 
to this report, “ have secured a lease of the 
Tehuantepec railway” and “entered into 
an obligation that is huge even in these 
days of gigantic undertakings.” The un- 
dertaking is not clearly defined in the re- 
port, but is understood to involve ballast- 
ing the line, replacing timber bridges and 
culverts with iron and masonry, creating 
an artificial port at Salina Cruz on the Pa- 
cific side, and improving the harbor of 
Coatzacoalcos on the Gulf of Mexico. The 
harbors alone are expected to cost about 
$10,000,000,—a large increase over the es- 
timates for Mr. Corthell’s project in 1894, 
which contemplated the expenditure of 
less than $6,000,000 on the harbors and 
only $8,000,000 for the entire work, in- 
cluding the completion, improvement, and 
equipment of 190 miles of railway. 

The work mapped out, however, appears 
to be much the same, and consists princi- 
pally of dredging the bar and constructing 
jetties to maintain the channel on the 
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Gulf side, and building a breakwater and 
deepening the area within it on the Pacific 
coast. 

The writer in The Indian and Eastern 
Engineer (who acknowledges, in a general 
way, indebtedness to Mr. Corthell for in- 
formation) reminds his readers that the 
new route will reduce the time of a sea 
trip from New York to San Francisco to 
twenty days, and from San Francisco to 
Liverpool to twenty-nine days, and pre- 
dicts an “influence on British trade which 
it is impossible to overestimate,” though 
the reason for the national limitation is 
not evident, and the case is better stated 
in the preceding broad proposition that 
the enterprise is “ international in its scope 
and of the greatest importance to the de- 
velopment of the commerce of the world” 
—perhaps “ destined, so far as the Mexican 
isthmus is concerned, to solve the problem 
of communication between the Atlantic 
and the Pacific coasts.” 

“ French corruption, on the one hand, 
and American incapacity, on the other,” 
are unkindly coupled as causes rendering 
“ impossible, for the present at all events, 
the construction of either the Panama or 
the Nicaragua canals, and thus it happens 
that this railway has been left to provide 
for the great and growing requirements of 
the traffic between the west and the east.” 

“ Has been,” however, is a little prema- 
ture; the completion has not yet gone into 
the past tense, and a singular series of fail- 
ures attended the formerefforts. The first 
concession—to Edw. Learned in 1878—was 
terminated when only thirty-five kilometers 
of railway had been built. Several succes- 
sive private ventures failed; so did the 
contract with Delphin Sanchez. The next 
contract,—with Edward McMurdo of Lon- 
don,—involving only the railway without 
the terminal works, was not carried out, 
“partly through the death of the conces- 
sionaire and partly through other causes.” 
What remained of the fund obtained from 
the bonds issued for the McMurdo con- 
tract was given to a firm made up of 
Messrs. Stanhope, Hampson, and Corthell, 
to prosecute the work; finally, the junc- 
tion of the two ends still being uneffected, 
another contract was made with Mr. 
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Stanhope, and the line completed insome- 
what temporary form in 1894. 

It took another million dollars in gold 
and upwards of two and a half millions in 
Mexican silver (in addition to the million 
and a quarter of silver and over four 
million pounds sterling in gold already ex- 
pended) to provide, under contract with 
Messrs. Hermances, “equipment and some 
permanent structures ;” and still “ ballast- 
ing has yet to be done, and the timber 
bridges replaced by iron and masonry.” 

The greatest credit belongs to President 
Diaz for his faith in the enterprise and his 
boundless perseverance through so many 
disappointments. It is much to be hoped 
that the present contracts, under which 
work is said to be making “ really splendid 
progress,” will indeed complete the entire 
pioject. 


Bridging the Mississippi at New Orleans. 

THE importance of the Tehuantepec 
trans-isthmian route to American com- 
merce was fully recognized by Capt. Eads: 
“ We must next discharge the commercial 
volume of the Mississippi into the Pacific 
ocean,” he said, the “next” being subse- 
quent to his magnificent success in making 
the lower Mississippi an open highway for 
cargo-carriers of all classes. How far the 
creation of this great thoroughfare of trade 
has resulted in a conveyance of traffic lines 
at its portal is well set forth in the Wanu- 
facturers’ Record in its New Orleans sup- 
plement. 

In 1876 the total tonnage entering the 
port of New Orleans was 1,908,114; in 
1892-1893 (the latest date of detailed in- 
formation) it was 3,333,058, and by far the 
greatest increase was in the largest class of 
vessels. 

The attendant growth of railroad traffic, 
related to the receipt and reloading of this 
freight, has swelled the number of cars 
handled at the city from 151,332 in 1880 to 
nearly 550,000 at the present time, and 
has converted New Orleans into a center 
concerning which Mr. E. T. Jeffrey of the 
Illinois Central said a few years since: 
“no other city of the world—and this may 
seem like a broad assertion—through its 
systems of railway covers so directly and 
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without the use of systems reaching rival 
cities so vast an area of productive terri- 
tory.” 

The free and advantageous movement 
of this traffic about the city brings its own 
problems, and the very waterway which 
focusses the radiating lines becomes itself 
an obstacle to rapid interchange of railroad 
freight. To remove this difficulty, a bridge 
is projected to cross the river about four 
miles above the city; the charter was ob- 
tained in 1888, the site carefully selected, 
the plans approved by the secretary of 
war, all details worked out, and, accord- 
ing to the Manufacturers’ Record, the 
structure itself, it is expected, will be ready 
for use in 1899. 

“Nearly two years have been employed 
in working out the details of this immense 
structure, which is, in its proportions, far 
beyond any that has ever been built in the 
United States in the way of cantilever 
structures, and in some of its important 
features is entirely novel, especially in re- 
gard to the depth of water and the under- 
lying material for the foundations.” 

The whole river-bed is of course deep 
alluvium, with no bed rock at any attain- 
able depth for foundation purposes. There 
is, however, very fortunately, clean, sharp 
sand at very moderate depth, increasing in 
coarseness with increase of descent, and 
on this the foundations for the piers will 
be based, about 170 feet below low water. 

“Caissons built of yellow-pine timber, 
firmly braced together, will support the 
masorry pier. The size of this caisson 
will be about 126 feet long and 60 feet 
wide, and will be 140 feet high. The 
caissons will be designed so that either 
one of two methods may be employed to 
sink them to their resting place, either by 
pumping out the sandy material of the 
bed by hydraulic process, or by dredging 
it by the dredging process through wells 
built in the caisson and also in the ma- 
sonry above the caisson. It is expected, 
however, that, unless obstacles in the way 
of drift logs or wrecks of boats are en- 
countered, the hydraulic process will be 
successful.” 

The bottom about the piers, and the 
banks near the bridge, will be heavily pro- 


tected against scour, by willow mattresses 
and rip rap. 

“ The masonry piers resting on the cais- 
sons begin thirty feet below low water and 
rise ninety-six feet above this level. The 
masonry of these river piers will be twenty 
feet by fifty-four under the coping. They 
will be rectangular in shape from the top 
to within a foot of the high-water line, 
from which elevation to the timber work 
there will be a cut-water, or starling, on 
both up-stream and down-stream ends. 
The shore piers will be sunken either by 
the hydraulic process above described or 
by the plenum-pneumatic process, so well 
known to bridge engineers. The two shore 
piers, as they carry but little weight, will 
be much smaller than the main piers; they 
will be ten feet by fifty feet under the 
coping.” The height will be eighty-five 
feet clear above high water. 

The bridge is to be of the cantilever 
type, because the clear independent span 
of 1,000 feet required by the charter “ was 
not considered practicable, or at least de- 
sirable, and, as the ground is so low and 
no wash exists in the entire country for 
anchorages, a suspension bridge was not 
practicable.” 

“ The channel span will be 1,070 feet be- 
tween centers of piers, or 1,044 feet in the 
clear at low water. It will be formed of 
two cantilever arms, each reaching out 
270 feet from the piers and supporting a 
central span 530 feet long; the shore spans 
which act as anchorages of the cantilever 
arms are about 600 feet long; they are of 
such length and width that there will 
never be under any position of trainload 
any uplift at their shore ends. ‘The out- 
line of the top chord of the main bridge 
has been designed in graceful curves, ris- 
ing from a height of 80 feet above the 
track at the center of the main span and 
ends of the shore spans to 160 feet above 
the river piers. On these piers are erected 
massive steel towers, formed of four posts 
firmly braced together.” 

“ The river at the location is about 2,400 
feet wide, a little less than half a mile. 
The entire length of the bridge and its ap- 
proaches between the connecting points 
of the railroads on each side is about six 
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and one-half miles. The length of the 
steel structure is a little over two miles, 
making it the longest in the world.” 

The New Lock at Sault St. Marie. 

THE great lock in the canal around the 
rapids of the St. Mary’s river has been for- 
mally opened for traffic; the lock formerly 
existing is still in use, and, it is under- 
stood, is to be maintained. It is not likely 
that navigation will again suffer such an 
obstruction and interruption as occurred 
in 1890, when the lock was damaged by 
accident, and a three-mile procession of 
delayed vessels congregated above and 
below before repairs were completed so 
that traffic could be resumed ; but, in the 
event of such an improbability, a third 
route exists through the lock on the Cana- 
dian side. 

To one unfamiliar with the conditions 
the triple provision seems unnecessary ; 
but not to one who has witnessed the won- 
derful volume of traffic passing in both 
directions between Superior and the lower 
lakes. The converging lines from Michigan 
and Huron uniting in the Detour and pass- 
ing through Hay Lake channel and the 
locks into the “unsalted seas” of the 
northwest assemble an aggregate of ton- 
nage probably unparalleled in any artificial 
waterway in the world. The Sault canal 
has long outstripped the Suez in annual 
tonnage passed through, and in the fiscal 
year 1895 showed the magnificent figures 
of over 15,000,000 tons, valued at over 
$1 50,000,000, 

Iron, copper, lumber, and wheat, or the 
products manufactured from them, are 
carried down; coal, machinery, groceries, 
and general supplies are returned in ex- 
change ; and the old town which was set- 
tled originally as a trading post at the 
“carry” around the rapids now centers 
about the modern counterpart by which 
the magnificent steamers of the new lake 
service are passed from deep-water navi- 
gation above to the deepened channels be- 
low the rapids. 

The original lockage at this point was 
by a flight of two locks, built by the State 
of Michigan in 1855,—indirectly, that is,. 
the work having been delegated by the 
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State to a company of eastern capitalists. 

To these succeeded the single lock built 
by the United States in 1881, until re- 
cently the sole medium for both American 
and Canadian commerce. The gates of 
this lock closed a clear opening of 60 feet 
in width,—10 feet less than the old State 
locks; in the new lock just opened the 
width is increased to 100 feet, and the lock 
has a length of 800 feet. 

It is provided with five sets of gates,— 
upper and lower guard gates in addition 
to the three gates properly belonging to 
the lock. Mild steel was the material em- 
ployed for all five sets, for the reasons cited 
by Engineering News {rom official infor- 
mation as follows: 

“ Experience in France has shown that, 
at the present day, leaves approaching the 
size of those under consideration can be 
constructed much more cheaply of metal 
than wood. In the United States the cost 
of timber is not so great as in France, but 
it is continually increasing. If the gates 
of the new lock were to be made of wood 
to-day, they would need to be renewed in 
about twenty years, when the cost of tim- 
ber would probably be so great as to com- 
pel the use of metal in the reconstruction, 
while the shape would have to correspond 
to the masonry and be still designed for 
the original wooden structure. Thus the 
shorter probable life of the timber gate, 
the difficulty in so assembling it as to carry 
its great weight rigidly without a roller, 
and the fear of trouble in future renewal 
caused the selection of mild steel as the 
material. 

“Briefly described, the leaf is a steel 
‘structure having a framework sheathed on 
both sides with plates. It is curved in 
plain, the two leaves forming a continu- 
ous arch when closed. The upstream and 
downstream surfaces are portions of cyl- 
inders. The clear distance between the 
sheathing plates is 30 inches at the ends 
and 36 inches at the middle, this splay 
being given to make the interior more 
accessible and to allow for variations in 
the position of the curve of pressure. The 
body of the leaf is 43 feet high, surmounted 
by a footbridge 20 inches high, the top of 
which is level with the coping of the side 
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walls. The chord of the leaf measured be- 
tween the centers of the surfaces of con- 
tact at the quoin and miter posts is 56 feet 
7-69 inches. The median circle measured 
between the same, a radius of 77 feet 3.38 
inches, and subtends an angle of 42° 59’ 
40”. With the adopted construction the 
depth of the gate recess from the inmost 
element to the plane of the face of the lock 
wall is 8 feet 7.13 inches. The weight of 
each leaf in air is 312,000 lbs. 

“for uniformity and simplicity of con- 
struction the same form was adopted for 
all the gates, although the selection was 
originally governed by the great dimen- 
sions of the largest ones. The intermedi- 
ate gate, 43 feet high, is a duplicate of the 
lower lock gate. The upper lock and up- 
per guard gates are 26% feet high, and are 
duplicates, and the lower guard gate is the 
smallest, being 25% feet high. 

2,404,657 lbs. soft steel at 5.9 cts. per Ib.. ae 76 
119,168 high steel at 2714 2.473.28 

36,167 cust steel at 

8,665 castiron at 6 

5,322 ph sphor bronze at 35e. per Ib. 


7,215 ft. B. M. oak timber at $60 per M.. 
28 pumps and fittings 


1,862, ‘70 
432.90 


Esthetics in Engineering Construction, 

IT is an encouraging sign of the times 
that beauty and dignity are gaining rap- 
idly-increasing recognition as appropriate 
and, indeed, essential elements in impor- 
tant constructions of every kind. 

It is not long since an award on com- 
petitive designs for a bridge was given to 
the competitor who had made it a point to 
consider esthetics as well as mechanics in 
completing his plans, and the reports ap- 
pearing from time to time with reference 
to the new East River bridge give a lively 
hope that the commissioners will show at 
least as much wisdom and taste as was dis- 
played by those in charge of a much less 
important structure in a much smaller 
town. 

Washington bridge is a happy example 
of the result of collaboration between the 
artistic perceptions of the architect and 
the constructive ability of the engineer, 
and, while it may fall short of the perfec- 
tion which might be reached by giving the 
artist a freer hand, it remains a splendid 
object-lesson in a comparatively new de- 
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parture deserving of high commendation. 

It is understood, for instance, that the 
original plan contemplated solid masonry 
approaches, and that to the late Mr. C. 
Vaux belongs the credit for the substitu- 
tion of the graceful and effective stone 
arches, 

The original Brooklyn bridge is splen- 
did in its proportions, and has that grace 
which, as Mr. Gardner remarked in the 
August number of THE ENGINEERING 
MAGAZINE, is the almost indefeasible at- 
tribute of a suspension bridge; but in de- 
tail it is bald in the extreme, and the ap- 
proaches are beneath contempt. Indeed, 
it is an inexcusable abuse of a good word 
to bestow the term “approaches” upon 
the corrugated iron monstrosities which 
seem designed to obstruct as much as pos- 
sible both view and access at both ends of 
the bridge. The Poughkeepsie bridge, on 


the other hand, is purely an engineer’s 
bridge, deriving whatever severe beauty it 
may possess—if that be any—from the har- 
mony of correct proportions in the mem- 
bers of each truss. 

But, to quote Mr. Gardiner again, “ he 


would bea dogmatic engineer who should 
say that there is but one right way in which 
the materials that form the girders of a 
steel bridge can be disposed,” and “he 
would be an incompetent engineer who 
should say that, in choosing between the 
forms that lie strictly within the lines of 
utility and economy, beauty may not also 
be sought and found.” 

The public interest displayed in the new 
bridge and its approaches suggests that 
the day has gone by when construction 
committees or commissioners can per- 
petuate monstrosities upon the people who 
must live or pass in sight of their work. 
Weare losing the spirit of reckless haste 
which would accept as a satisfactory pub- 
lic building anything which would keep 
out the rain, and demanded nothing from 
a bridge except that it should support the 
passing load. Weare beginning to ques- 
tion even the valid right of the stand pipe 
to stick up in gaunt and hideous naked- 
ness, like a chimney from the infernal re- 
gions, and even the building of a factory 
is no longer supposed to be utterly beyond 


the influence of some considerations ‘of 
beauty. 

And all these signs are healthy, for they 
indicate an increasing solidity of the na- 
tional character. We are beginning to 
realize that we are here to stay, and are 
building to last; and our increasing ex- 
action as to physical structures is a symbol 
of a tendency which will have its manifes- 
tation perhaps more stoutly, but no less 
surely, in demanding and securing greater 
stability and higher perfection in our social 
and political structures. 


The Great Siberian Railway. 

ACCORDING to the latest reports, orders 
have been issued by the Russian govern- 
ment to hurry forward the completion of 
the Siberian Railroad, so that through 
trains may be run two years hence. The 
route has been altered; instead of going 
via Kabarosk to Irkutsk, the line will cut 
across through Manchuria, to Chita, and 
thence to Irkutsk, effecting a saving of fif- 
teen hundred kilometers. 

A road which can save a thousand miles 
by a change of location indicates suffi- 
ciently its magnificent proportions, but 
the Siberian Railway presents other points 
of interest, besides being what is supposed 
to be so dear to the American heart, a 
“big thing”; it is modelled in general on 
American types of construction, although 
possibly (as the Fortnightly Review states) 
the immediate model studied by the 
Russian representative engineers was the 
Canadian Pacific railway. 

The construction appears to be substan- 
tial, though rough, with a rail of moder- 
ately heavy section well spiked, and about 
twelve very substantial ties to the rail. 
The station buildings are surprisingly 
good ; the intention is to leave the finer 
work of surfacing and alignment to follow, 
bending all energies at present to opening 
the line for through traffic — quite after 
American precedent. 

Apart from its great length, the work 
presents few features of engineering im- 
portance, and, considering the conditions 
throughout, appears much less of an un- 
dertaking than any of our transcontinental 
lines. The common conception which 
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classes it as purely a military road is no 
doubt largely in error, and based upon 
mistaken impressions of the country trav- 
ersed. The Fortnightly Review not inaptly 
styles Siberia “a Russian Canada,” and 
the Russians themselves expect the open- 
ing of the line to develop remarkable nat- 
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ural wealth in the region the world has 
thought of as a dreary waste, but which is 
said to be rich in gold, silver, iron, coal, 
and lapis lazuli, and to possess opportuni- 
ties for wealth in its fisheries, while there 
is no doubt that it has important agricul- 
tural possibilities. 


THE ENGINEERING INDEX—1896. 


Current Leading Articles on Civil Engineering in the American, English and British Colonial Engineering 
Journals—See Introductory, 


Bridges. 

*6982. The Architecture of Bridge-Building. 
Ill. E. C. Gardner (Urging that more emphasis 
be laid upon esthetics in the construction of 
bridges). Eng Mag-Aug. 2800 w. 

*7006. The Kistna Bridge, East Coast Rail- 
way, India. F. J. E. Spring (Illustrated de- 
scription), Engng-July 3. Serial. 1st part. 
2700 w. 

+7063. A Concrete Foot Bridge. Arthur N, 
Talbot (Description of construction of a small 
foot bridge in the grounds of the University of 
Illinois, with discussion). Ill Soc of Engs & Surv 
-t1 An Rept. 3500 w. 


+7064. To Ascertain the Best Angle for Wing 
Wall of Bridge Abutment. John H_ Serviss 
(Concludes that the best angle for the wing is 
that which requires in construction the least 
amount of material consistent with stability). 
Ill Soc of Engs & Surv-11 An Rept. 500 w. 


7090. Low Level Bridges in Queensland. 
A. B. Brady (Abstract of paper read before the 
Inst. of Civ. Eng. Illustrated description with 
statement of conditions that led to the use of 
these bridges). Eng News-July 16. 2200 w. 


7210. Counterweighted Arch Bridge at Riesa 
(Illustrated description of bridge over the river 
Elbe having peculiarities in design and construc- 
tion). R R Gaz-July 24. 1000 w. 

7281. Widening an Iron Truss Bridge (Illus- 
trated description of the changes to be made in 
the Washington Ave. Bridge, Minneapolis, 
Minn.) Eng Rec-July 25. 800 w. 

7369. The Adopted Plans for the New East 
River Bridge (Drawings showing plan, elevation, 
and sections of what will be the longest suspen- 
sion bridge in the world ; and will have the long- 
est span of any bridge save the Forth Bridge). 
Eng News-July 30. 400 w. 

+7456. OnCantilever Bridges. Edgar Mar- 
burg (Historical and technical with diagrams, 
formule and practical remarks. Brief discus- 
sion). Pro Eng’s Club of Phila-July. 5000 w. 


*7478. Highway Bridges. Carl Gayler (Dis- 
cusses a few points for improvement in the 
building of highway bridges, which may account 
for the limited success, and deals at some length 
with the present practice of structural engineers 
who have made highway bridges a specialty). 
Jour Assn of Engng Soc-June. 2800 w. 


7481. The New Steel Arch Over the Niagara 
Gorge. Orrin E,. Dunlap (Brief history of the 


present railway suspension bridge, followed by 
description of the new steel arch which is to take 
its place). Eng News-Aug. 6. 1700 w. 

7488. The Coulouvreniere Concrete Arch 
Bridge, Geneva, Switzerland (Illustrated de- 
scription of a concrete bridge of non-skeleton 
construction recently completed at Geneva, 
Switzerland). Eng News-Aug. 6. 1000 w. 


7490. The Bridge Brake. Robert Grimshaw 
(Illustrated description of a device for preventing 
oscillations or undulations, applicable to almost 
any form of bridge construction). Eng News- 
Aug. 6. 1800 w. 


7507. A Bascule Three-Hinged Arch (De- 
scription and figure of bridge designed by W. 
Hi. Breithaupt, to be built over Newtown Creek). 
Eng Rec-Aug. 8. 600 w. 


Canals, Rivers, and Harbors, 


7093. The Needs and Possibilities of Harbor 
Improvement at Chicago (A consideration of 
the more important engineering and commercial 
questions involved. Editorial). Eng News- 
July 16. 4000 w. 


7209. The Improvement of the Delaware and 
Schuylkill Rivers. Walter Atlee (The paper 
gives some idea of the magnitude and difficulty 
of the work which has been accomplished de- 
cribes the work and illustrates Philadelphia Har- 
bor, gives costs and other interesting data), RR 
Gaz-July 24. 5000 w. 

*7292. The Mammoth Hydraulic Dredge for 
the Mis-issippi River (Illustrated description of 
dredge and of the operation of dredging). 
Engng-July 17. 1400 w. 

*7340. Rivers and Canals, and How They 
Serve Their Purposes (Review of work on this 
subject by L. F. Vernon Harcourt, with interest- 
ing extracts), Trans-July 17. 3000 w. 


7363. The West Side Irrigation and Mining 
Canal in Wyoming and Colorado. Elwood 
Mead (Illustrated description The most inter- 
esting feature is the extent to which wooden 
pipe has been utilized). Eng News-July 30. 
1600 w. 

Hydraulics. 


Movable Dams, Sluice and Lock 
Gates of the Bear-Trap Type Archibald O. 
Powell (Illustrated description of bear-trap 
gates, analyses, summary of ¢qua‘ions for find- 
ing widths, application of bear.trap gates, etc). 
Jour Assn of Engng Soc-June. 11500 w. 


*7470. 


We supply copies of these articles. See introductory. 
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*7471. Bear-Trap Gate in Davis Island 
Dam, Ohio River. William Martin (The diffi- 
culties encountered and their remedy). Jour 
Assn of Engng Soc-June. 1000 w. 


*7472. Bear-Trap Gates in the Navigable 
Pass, Sandy Lake Reservoir Dam, Minnesota. 
Archibald Johnson (Description of the improved 
bear-trap, its main features, sheet piling, navi- 
gable pass gates, air bags and capstans, flumes, 
valves, etc., with illustrations). Jour Assn of 
Engng-June. 4000 w. 

*7473. Marshall’s Bear-Trap Dams. W. L. 
Marshall (General discussion and description, 
with mathematical analyses and _ illustrations). 
Jour Assn of Engng Soc-June. 7000 w. 

*7474.  Bear-Trap Weirs. W. A. Jones 
(Illustrated description of some new forms with 
practical considerations, analyses, etc). Jour 
Assn of Engng Soc-June. 4200 w. 

*7475. Modified Drum Weir. H. M. Chit- 
tenden (Consideration of the modified drum 
weir ; the principal difficulties in dealing with 
any of the bear-trap forms of movable gate are 
stated; and the advantages in this form are 
noted. Illustration). Jour Assn of Eng Soc- 
June. 1800w. 

*7476. Lifting Dam. Amos Stickney (The 
movable dam here described is one designed by 
the writer for closing the navigable pass at Dam 
No. 6, Ohio River), Jour Assnof Engng Soc- 
June. 1800 w. 

*7477. A Design for a Movable Dam. B. 
F, Thomas (Describes a style of trestle appli- 
cable to any of the places now occupied by the 


Poirée trestle, and has the advantage of requir- 
ing a much less depth of sill for its protection). 


Jour Assn of Engng Soc-June. 800 w. 

7483. Steel Lock Gates for 800X100 ft. 
Ship Canal Lock, Sault ste. Marie, Mich. (Ad- 
ditional information, with illustrations, regard- 
ing the design and construction of these gates). 
Eng News-Aug. 6. 3000 w. 

+7549. Flow of River Flonds (A suggestion 
for investigation from the study of the landslip 
at Gohna). Ind Engng-July 4. 600 w. 

Irrigation. 


6998. Irrigation in Utah (Some interesting 
figures of resu ts obtaine.! as given in The Utah- 
nian, having special re‘ererce to the work being 
carried out by the Mount Nebo Land and Irri- 
gation Co). Eng & Min Jour-July 11. joo w. 

+7058. Sewage Irrigation for Profit. Walter 
C. Parmley (Discussion of the general irriga- 
tion question, and pointing out the conditions 
whereby even sewage may become a producer of 
wealth). Ill Soc of Enys & Surv-11 An Rept. 
4000 w. 

t7199 A Utah Attempr at Settling Contested 
Water-Rights W. P. Ilardesty (Description 
of an atiempt by Urah courts to seecure an 
accurate and scientific measurement of waters 
that had been decreed to parties in dispute), 
Am Soc of Ir Engs-April, 1895. 1100 w. 

+7200 of Irrigation. F. P. Halla- 
han ‘Describes the two methods in general use, 
and favors the modern method). Am Soc of Ir 
Engs-April, 1895. 700 w. 


Miscellany. 

+7059. A Topographical Survey of the State 
of Illinois. John W. Alvord (Some of the ad- 
vantages of such a survey and its probable-cost, 
with discussion). Ill Socof Engs & Surv-11 
An Rept. 4000 w. 

+7060. To Lay Out a One Mile Regulation 
Race Track. D. L. Brancher (Four diagrams 
are given with directions). Ill Socof Engs & 
Surv-1r An Rept. 900 w. 

+7065. Wagon Roads of Illinois. P. C. 
Knight (Calls attention to some common errors 
in road construction, with theories of the writer 
in regard to the improvement of dirt roads). Ill 
Soc of Engs & Surv-11 An Rept. 1000 w. 

70&9. A Proposed Standard Specification for 
Portland Cement ( Extracts from an interesting 
paper by William J. Donaldson urging the adop- 
tion by the United States of a standard specifica- 
tion for Portland cement, the use of which should 
be required in all works done under the direction 
of officers of the corps of engineers, also, by the 
Navy, Supervising Architects’ Office, etc. Con- 
ditions, reasons, and copy of specifications, with 
arguments are given), Eng News-July 16. 
2200 w. 

+7198. The Application of Photography to 
Surveying. John S. Dennis (Facts about results 
that have been obtained in Canada by the appli- 
cation of photography to surveying). Am Soc of 
Ir Engs-April, 1895. 2500 w. 

7241. Record of Steam Shovel Work ; Ann 
Arbor Railroad (Abstract of a paper read before 
the Mech Engng. Soc., by H. E. Riggs. Tab- 
ulated records of work done on the Ann Arbor 
R. R. improvements, for seasons of 1894 & 95, 
with a variety of steam shovels). Eng News— 
July 23. 800 w. 

*7409. Origin and Use of Steam Road Roll- 
ers. E. Purnell Hooley (Abstract of paper read 
before the British Assn. of Munic. and County 
Engs. Reviews the history, and the working 
and general usefulness). Munic Engng-Aug. 
5000 w, 

*7410. Portland Cement Specifications (Re- 
views article by William J. Donaldson, urging 
the adoption of standard specifications; gives full 
abstract of the paper ; also the Philadelphia con- 
troversy over Portland cement). Munic Engng— 
Aug. 6500 w. 

7416. A Steel Coal Trestle and Pockets (Il-- 
lustrated description of a steel structure, re- 
cently constructed in Rochester, N. Y., de- 
signed to receive coal from atrain, store it im 
pockets or yard bins, and rapidly deliver it by 
gravity, automatically screened, to the retail 
wagons). Eng Rec-Aug. I. 5cOw. 

7486. Road Building in Lancaster, Mass. 
Harold Parker (From the ‘* Journal of Massa- 
chusetts Highway Assn” The conditions of 
the country and the methods used in keeping 
about 100 miles of public highway in good 
order). Eng News- Aug. 6. goo w. 

7506. The Strickler Tunnel (Built to in- 
crease the water sup; ly of Colorado Springs. 
Map, profile of the tunnel location, view of the 
east portal of the tunnel and cross sections are 
given) Eng Rec-Aug. 8. goo w. 


We supply copies of these articles, See introductory. 


1125 
i 


Interior Wiring. 

ALL of the electrical papers do not print 
articles of much practical value some of 
the time, but some of them present good 
practical discussions all of the time. 
Among those of a practical character for 
the current month we note one under the 
above title in American Electrician for 
July, in which methods of wiring are 
classed in two systems, the object in view 
for either system being the most uniform 
distribution attainable consistently with 
convenient accessibility and control of 
switches and fuses. We have reproduced 
on a somewhat smaller scale the diagrams 
illustrating these systems. 

What is called the “cabinet” system is 
shown in Fig. 1. In this system the bus- 
bars ate inclosed in a small cabinet, the 
feeding being done with a pair of mains, 
from which branch-circuits are established 
with the lamps or with “ sub-cabinets,” as 
illustrated in the diagram. 

“The circuits are always controlled at 
the cabinets with a fuse, and often with a 
switch, These cabinets are cases built 
into the wall and finished in accordance 
with the wood work in the vicinity, and 
had best be arranged to lock, in order to 
prevent the intermeddling of curious or 
malicious persons.” 

The “tree,” or feeder, system is illus- 
trated diagrammatically in Fig. 2. In this 
system “large wires feed the center of the 
system, which consists of a pair of mains, 
and these in turn feed sub-mains, from 
which branch the taps supplying the 
lamps. This system is largely used in 
factories, machine shops, and weaving or 
carding rooms, where the lamps are so ar- 
ranged that such a system is applicable, 
and where all of the lamps are to be used 
at once. For the majority of other places 
it is not suitable, except on a small scale.” 
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Articles relating to special applications of electricity are occasionally indexed under head of Mechanical 
Engineering, Mining and Metallurgy, Railroading, and Architecture. 


But most frequently combinations of 
these two systems are employed, as in the 
modern tall office-building, wherein each 
floor is controlled at the dynamo switch- 
board by “feeding a cabinet located in a 
central position on the floor to be lighted, 
and from which the sub-feeders spread 
over the floor to supply the office circuits. 
First, there is always the main feeder, 
which carries the whole current used by 
the lamps. Then come the sub-feeders 
that carry the current of a portion of the 
lamps; and lastly the tap circuits. The 
main feeders are always the easiest to 
calculate, Taking, for instance, the feeders 
of Fig. 1, that feeding cabinet A carries 
the current of fifty-one I10-volt lights one 
hundred feet. Assuming the maximum 
variation of pressure to be five volts from 
bus-bars to lamps, we may allow two volts 
loss in these feeders, which leaves three 
volts for the taps and sub-feeders. The 
line loss is 2, the lamp-feet 5,100, and, 
applying the formula for 110 volts, R= 


WF, We have a ,00039 ohm per foot 
of wire, which is equivalent to No. 6 B. & 
S. wire, this being just a little large. If it 
were decided to have three volts drop on 
this feeder, No. 8 B. & S. would be the 
nearest size, it also being a little small. In 
this case it would be better to use the No. 
6 wire, for it is always preferable to have 
the mains large rather than the sub- 
wiring, as the latter can be more easily 
changed if at any time it is desirable to in- 
crease the lights on thesub-circuits. Also, 
it is cheaper to scrap small wire than 
large. The little chandelier (circuit 2) 
carrying four lamps 20 feet away from the 
cabinet involves but 80 lamp-feet, and the 
volts lost must be three in order that the 
loss be uniform from bus-bar to lamp 
socket in every case; applying the rule, 


‘ 
a 


the resistance per foot will be = 0975. 


This is much higher than the resistance of 
No. 14 wire, but nevertheless we must use 
No. 14, because the insurance code per- 
mits no smaller. The lights on this chan- 
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tacts in the rosettes and sockets would ab- 
sorb .25 volt so nearly that the lamp volt- 
age would be within that amount of the 
rating.” 

In selecting wires, it is necessary to 
compromise between those much too 


large and those too 
small, but, in making 
such approximations, 
we should endeavor 
“to compensate... 


for enforced errors”; 
AT tights thus, if the mains 
must be larger than 
calculated, the sub- 
what smaller. If, in 
in Fig. 1, “we were 
to calculate the 
wire . . . with scru- 
Bus Bans pulous accuracy, we 
would find that the 

FIG I. 


delier will, therefore, burn above candle 
power, Circuit 3, which feeds cabinet C, 
figures out 1,690 lamp-feet. The line loss 
must be less than three volts, for we must 
have something for the inevitable loss in 
circuits 7 and 8, as we cannot make these 
wires of no resistance. Let the volts lost 


wire between every 
lamp would be of a different size. This 
would be a difficult circuit to run, and 
would involve many joints.” 

This would be carrying accuracy to an 
uneconomical point. Practically, one size 
of wire would be used for all of these 
leads. Where, on one side of the circuit, 


in circuit 3, therefore, = = = = 
be 2, and the resist- a a 
ance in ohms per foot a a 
2 
——= oor— [ri 

most nearly No. 10 ' 
B &S. If we allow 4 
75 volt for the circu- 
its 7 and 8, the wires 
will be No. 14 on the a a | a 
No. 12 on the sev- 
spectively. Thetaps 
so short and carry so 

FIG. 2. 


few lamps that it is 

probable that the wire would figure out 
nearer No. 20 than anything permissible. 
As before stated, No. 14 would have to be 
used, the drop through which would be 
negligible; but in all probability the con- 


the wire is too small, this error will be bal- 
anced approximately by the too large wire 
on the other side. Assuming the lamps to 
be “ bunched together at a distance from 
the source of supply equal to one-half the 


l 
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length of the circuit, the lamp-feet of the 
bunch may be found by multiplying this 
distance by the number of lamps. In the 
case under consideration ‘the distance is 
100 feet, and, as there are 34 lamps, we ob- 
tain 3,400 lamp-feet. With three volts 
drop, the wire would have a resistance of 
.00088 ohm per foot, the nearest size being 
No.9 B& 5S.” 

This style of wiring, called the “ loop- 


Le, 


[RR 
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FIG 3. 


circuit,” is a favorite method; but such 
circuits, when they comprise many lamps 
and long distances, “call for a wire so 
large that it cannot conveniently fit in the 
lamp rosettes and fixtures.” 

Six examples of tap-circuits are shown 
in Fig. 3, and are explained as follows: 

“No. 1 is the ordinary tap circuit fed at 
oneend. Unless it is very short and has 
but few lights, the last lamp will burn at a 
noticeably less brilliancy than the first one. 
No. 2 differs from No. 1 1n that it is fed in 
the middle. By this means the lamp at 
the end is not so far removed from the 
source ot supply, and such a circuit could 
be twice as long as one of the No. 1 type 
without affecting the relative brilliancy of 
the lamps it feeds in any greater degree. 
No. 3 ts the loop-circuit already described, 
and gives better distribution than No. 2. 
No. 4 gives even better distribution than 
No. 3. but is not as convenient, for it uses 
two single-pole branch blecks instead of 
one double pole block. No. 5 is a method 
sometimes used on large rectangular 
chandeliers, rows of border lights, and in 
similar cases. It isnot used often, for the 
numerous feeders must be brought to one 
point, in order that the circuit may have 
appropriate switch control. A loop-circuit 
would almost always be better. No. 6 is 
illustrative of a system which is adapted 
to either the three- or two-wire system ; it 
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is very important, for many plants are 
wired on this system, so that they can 
operate on the two-wire system with their 
own power, and, in case of a breakdown, 
the three-wire mains of the local lighting 
company could be called into play by the 
mere throw of a switch. It is obvious 
that this circuit can be fed in the same 
ways as 2, 3, 4, and 5, as may be desired.” 

To calculate an electric circuit: (1) Di- 
vide the circuit into sections of equal 
current carrying requirement as nearly as 
possible. (2) Calculate the lamp-feet of 
each section credited with the lamps on 
the tap circuits as well as with those it 
feeds directly. (3) ‘‘ Choose a line loss. 
By carefully choosing this you may avoid 
odd sizes which are inconvenient and not 
largely kept in stock. Remember that 
the line losses by any path from switch- 
board to lamp socket should, theoreti- 
cally, sum up to the same predetermined 
amount.” (4) Calculate resistance, as 
above explained, and select the wire in 
accordance with suggestions previously 
made, but avoiding selection of wire 
smaller than is permitted by insurance 
rules. 

It will be seen that the exercise of judg- 
ment is necessary all through the work. 
“ The line-loss, lamp-feet rule applies only 
to cases where both wires of the circuit 
are considered.” 


Reduction of Speed in Electrical Machinery. 
THE tendency toward lower speeds with 
dynamos is likely to run into extremes be- 


fore it stops. Most fads pass reasonable 
limits before the absurdity of extremes im- 
presses the average mind. It would be 
well if some one interested in this subject 
would compile authentic data from which 
some intelligent comparison of the respect- 
ive durability of high-speed and low-speed 
dynamos could be made. In an article in 
The Electrical World (June 20) Mr. Wil- 
liam Baxter intimates a belief that elec- 
trical engineers are already going too far 
in this direction, and gives some very good 
reasons forthisopinion. Hecites instances 
—not few—of high-speed dynamos that 
have run fifteen years and are still service- 
able, and says that, while “ many of these 


. 


machines have solid bearings, . . . the 
original bushings” of some of them are 
“still in use.” It is true: that often the 
commutators on these machines have been 
several times replaced; but, since the in- 
troduction of carbon brushes, the wear in 
this respect has been greatly reduced, and 
there appears now no good reason why, 
with machines properly adjusted to pre- 
vent sparking, the wear of commutators 
should be excessive as compared with other 
parts. Comparing what are “considered 
high-speed dynamos” with dynamos con- 
nected directly to steam turbines, the speed 
of the former is very low, yet the wear on 
the steam turbine dynamos is not found 
excessive. 

Electrical machines are simple. Practi- 
cally they have but one moving part, and 
the motion of this part is the easiest pos- 
sible to any mass,—rotation on a central 
axis, Nice balancing is, of course, essen- 
tial, but, as this is a matter always care- 
fully attended to by first-class manufact- 
urers, Mr. Baxter sees no reason why a 
speed of “seven hundred revolutions per 
minute should bring any undue strain on 
a 100 k w generator designed for a speed 
of two hundred and fifty revolutions, if 
directly connected.” This seems sound 
judgment as applied to the speed of dyna- 
mos. On the other hand, the reduction 
of speed in motors has been advantageous, 
Fourteen hundred revolutions for one 
horse-power motors, and twelve hundred 
for five horse-power motors, aré recom- 
mended. It is not, however, the avoidance 
of injury to the motor, but the avoidance 
of complications for reducing the speed 
between the motor and the machinery 
which it is employed to drive, that is the 
main consideration in favor of lower speeds 
for motors. 


Uses of Asbestos in Electrical Appliances. 

AN unusually interesting article on 
asbestos, by Mr. George Heli Guy, ap- 
peared in The Electrical Engineer (June 
10). Mr. Guy describes the sources and 
methods of obtaining asbestos, and the 
processes it undergoes in the manufacture 
of the numerous articles for which it sup- 
plies all or a part of the material. Its ap- 
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plications are constantly increasing, and 
are well set forth in the article named, but 
the uses it finds in electrical appliances as 
given in this abstract are the only ones 
which find an appropriate place in this 
department. 

“A form of asbestos very familiar to the 
electrical engineer is vulcabeston, which is 
composed principally of asbestos and rub- 
ber vulcanized. It is exceedingly tough 
and strong, dense, non-absorbent, and 
highly resistant to heat. It possesses 
great mechanical resistance to blows and 
pressure, and is readily manufactured in 
the forms most useful for electrical pur- 
poses. Vulcabeston is one of the standard 
materials for the insulation of dynamos, 
motors, arc lamps, converters, street-car 
controllers, switches, rheostats, thermos- 
tats, and many other forms of electrical 
apparatus. It is invaluable for the insula- 
tion of magnet spools, bushings, washers, 
commutator rings and sleeves, and con- 
troller parts, and for the covering of 
armatures. 

“The newest departure in the asbestos 
field is the construction of electrothermic 
apparatus. The heating effect of thee lec- 
tric current is utilized by embedding the 
wire in an asbestos sheet or pad. The pad 
is used by physicians and nurses for main- 
taining artificial heat in local applications, 
and is said to be already largely used in 
hospitals. Another application of the 
same principle is to car-heaters. A sheet 
of asbestos, with the embedded wires, is 
clamped between two thin steel plates, and 
the portable heater thus provided, or a 
series if need be, is connected to the car 
circuit quickly and easily. It gives an 
even and healthy heat, and can be so regu- 
lated as not to overheat the car.” 

Doubtless new uses for this material in 
the electrical industries will yet be found, 
since in other kindsof work its applica- 
tions are constantly increasing in number. 


The New York Custom House 220-Volt 
Plant. 

THE feasibility of the employment of 
the 220 volt current for electric lighting 
in isolated plants has been satisfactorily 
demonstrated in the lighting and power 


| 
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plant of the New York custom house. All 
doubts of the advantages secured by this 
pressure in a combined light and power 
installment seem to have been set at rest 
by the operation of this, the first isolated 
plant of the kind installed in the eastern 
part of the United States. A brief, though 
very good, illustrated description of the 
plant is presented in 7he Electrical World 
for July. The light units and power units 
being each run at 220 volts, these units 
are equally adapted to supply either light 
or power, as occasion may demand, which 
innovation, we believe, is peculiar to this 
plant. Of the three units, two are used 
for lighting and the other for power, and 
it is immaterial which one is temporarily 
or permanently used for the power-supply. 
The light and power may at any time be 
taken from one and the same circuit, this 
having been arranged for, but not yet 
done. 

The generating plant, according to our 
contemporary above named, has 6 genera- 
tors, each of 75-kw. capacity, at 250 volts, 
running at a speed of 275 revolutions per 
minute. These machines are direct-con- 
nected to three 120-h. p., Harrisburg 
Ideal, self-oiling, automatic cut-off en- 
gines. The dynamos are of the ironclad 
type, designed especially for isolated 
lighting installations. The advantage 
possessed by this class of machine results 
from the use of a magnetic field circuit of 
cast steel of high permeability. Currents 
of air constantly circulate through the 
armature and the windings, thus affording 
satisfactory ventilation and a consequent 
reduction of heat. The armature is of the 
drum type, the conductors consisting of 
separately-insulated bars, embedded in 
slots on the armature core. The commu- 
tator is connected tg the armature wind- 
ing by flexible connections, obviating all 
danger from expansion and contraction of 
leads. Carbon brushes are used on these 
machines, and a new form of brush-holder 
provides means for carrying away the cur- 
rent from the carbon brushes with the 
least loss. The improvement consists in 
plugging into each brush one end of a 
short length of flexible conductor, the 
other end being placed in firm contact 
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with the holder. This gives a connection 
of least resistance between brushes and 
holder, and at the same time gives a free- 
dom of action to the brushes that is not 
obtainable by the ordinary methods. The 
brush-holder yokes are supported by the 
outboard bearings. The smoothness of 
action of these combination units and 
the freedom of vibration are remarkable, 
and it would be difficult at almost any 
time, with one’s back turned, to tell 
whether they were in motion or not. 
The engines maintain a very constant 
speed, thus insuring a steady light. 

The steam-generating plant is said to 
have presented some unusual difficulties, 
owing to irregularities of the space in 
which the boilers had to be set. All of 
these difficulties, however, were satisfac- 
torily surmounted, and two batteries of 
two horizontal tubular boilers with Haw- 
ley down-draft furnaces were supplied by 
the Harrisburg Foundry and Machine 
Works. The switchboard—of Tennessee 
raarble, without frame, but supported upon 
pedestals—has twelve double-pole circuit 
switches, three double throw, three-pole 
dynamo switches, three voltage regulators, 
three Keystone amméters, two Keystone 
voltmeters, and one Keystone ground de- 
tector. Each of the double-throw switches 
is connected on one side with the power 
bus- bars, and on the other with the light- 
ing bus-bars. 

As there appears to be at present a 
strong leaning toward 220-volt incandes- 
cent lamps, the success of this install- 
ment is a matter of much interest to elec- 
tricians, as an important departure in 
practice. 


The Third-Rail System for Tramways. 

THE trial of the third-rail system at 
Nantasket Beach seems to have proved its 
engineering practicability for car-propul- 
sion, but it leaves the commercial practi- 
cability yet an open question. Asa means 
of propelling cars in cities, it has obviously 


much to recommend it. The unsightly 
and, it must be confessed, sometimes dan- 
gerous overhead trolley wires, which are 
the plague of fire departments, may thus 
be obviated to the improvement of streets 


and gratification of the public. As only the 
length of rail under the car is alive at any 

time, it would seem that the system is less 

dangerous than trolley wires; but the 

danger of running down people in the 

streets will remain, this being a matter in- 

dependent of the mode of transmitting 

power to the car motors, and related 

strictly to speed of running, efficiency of 
brakes, and systems'of management. 

The genius has not yet arisen who can 
point out the way whereby the speed now 
allowed in many places can be maintained 
with immunity from danger to foot-passen- 
gers in much-frequented streets, the causes 
of which the people in part contribute 
through their personal negligence and 
carelessness. Brief abstraction of mindor 
inadvertence may yet leave time for re- 
covery when street-cars run at the rate 
that formerly prevailed with horse-cars; 
but, when eight and, in some instances, 
twelve miles an hour are permitted, the 
liability to such accidents is increased in 
a ratio much larger than that of the in- 
crease of speed. The mechanical power 
required to stop a car by its brakes 
increases as the square of the velocity, 
The ability to think and act quickly in 
an emergency appears, with most people, 
to vary inversely with the precipitancy 
of the occasion, and this holds good both 
for motormen and those in danger of 
being rundown. Hence even a small in- 
crease in speed of running increases the 
element of risk considerably. 

But the third-rail system does not add 
anything to'this danger by reason of its 
intrinsic character, and on its merits it 
will, we think, attract the attention of rail- 
road men, its commercial success depend- 
ing upon the relative first cost and its cur- 
rent cost for propulsion and maintenance. 


Interior Lighting. 

A WRITER in Llectrical Plant, starting 
from the assertion that, unlike exterior 
lighting, interior lighting, on account of 
the complexity of conditions, is not amen- 
able to mathematical computation, holds 
that there are two main requirements, 
which every one dealing with lighting 
questions should aim to secure. In the 
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first place a certain intensity of illumina- 
tion should be fixed upon as necessary to 
the convenient performance of the particu- 
lar occupation or occupations commonly 
carried on inthe room in question. Obvi- 
ously, a greater intensity of illumination is 
necessary in some rooms than in others, as 
in places where very fine work, requiring a 
great deal of light, is performed ; but, gen- 
erally speaking, rooms for lighting pur- 
poses may be divided into three classes— 
viz., dwelling-rooms, workshops, and 
offices, for each of which a special intensity 
of illumination is desirable. 

In the second place, a uniformity of 
illumination should be aimed at, and in 
those cases where only a good effect is re- 
quired, and where work requiring high in- 
tensity of illumination is not carried on, 
the question of uniformity of illumination 
is the most important one for considera- 
tion. If the different points of light areso 
distributed that there is no one spot which 
looks darker than another, even if the 
absolute illumination is ofa low grade, the 
room in question will have the appearance 
of being brilliantly lighted. 

The author holds, also, that, in large 
rooms the ordinary method of fixing small 
units of light, at equal distances from each 
other, upon the ceiling is faulty, that uni- 
form distribution is not thus secured, and 
that to approximate to uniformity of 
illumination the lamps must be concentra- 
ted towards the outer boundary of the area 
to be illuminated. 

If instead of using five hundred 16-c.p. 
lamps distributed at equal distances 
throughout the area to be illuminated, 
twenty-five groups, of twenty16-c.p. lamps, 
are arranged at equal distances throughout 
the area, the light at thecentral point is in 
the case of the grouped lamps less than in 
the first case; the fewer the sources the 
less the total illumination at the center, and 
although the points near the centers of the 
lamps will be much more strongly illumi- 
nated than corresponding points near the 
single lamps, the intensity at any point of 
minimum illumination will be less. The 
total candle-power will, however, require 
to be greater with few than with many 
lights. 
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Current Leading Articles on Applied Electricity in the American, English and British Colonial Electrical 
and Engineering Journals—See Intro luctory. 


Lighting. 

7034. Meters. Jas. Milne (Touches on some 
of the more important meters in practice, making 
comparison with some of these meters from act- 
ualresults), Can Elec News-July. 7500 w. 


7073. The Electric Lighting of the Metro- 
politan Life Insurance Company’s Building, 
New York (Description, with illustrations, of 
one of the finest plants in the city), Elec Eng- 
July 15. 1600 w. 

7081. The 220-Volt Light and Power Plant 
at the New York Custom House (An illustrated 
description of the first and only plant in the east 
using this pressure). Elec Wld-July 18. 
1500 w. 

*7118. Arc Lighting from Alternating Cur- 
rent Lighting Stations, Frank Lewis (Brief dis- 
cussion of the subject, making comparison with 
continuous current lamps). Elec Rev, Lond- 
July 1100 w. 

7185. Alternating Current Machinery at the 
Buda-Pest Millennium Exhibition. Alfred O. 
Dubsky (Illustrated description. The first part 
describes the single-phase current machinery). 
Elec Eng-July 22. Serial. 1st part. 1800 w. 

73t7. The Detroit Municipal Lighting Plant 
(Description, with an account of the first year’s 
financial operation). Elec Eng-July 29. 1800 w. 

+7443. Recent Developments in Vacuum 
Tube Lighting. Ill. D. McFarlan Moore (Pre- 
sented at meeting of Am Inst of Elec Engs., 
N. Y., with discussion, The object of the 
paper is not only to call attention to the advan- 
tages of vacuum tube lighting, but more par- 
ticularly to a simple method of obtaining a 
current which will ultimately make such an 
adoption possible). Trans Am Inst of Elec 
Engs-March. 15800 w. 

*7528. Electric Lighting in Belfast. Victor 
A. H. McCowen (Description of the system). 
Ind & Ir-July 31. Serial. 1st part. 5000 w. 


Power, 


6995. Electrical Equipment of Aluminum 
Works at Niagara Falls. Orrin E. Dunlap (Il- 
lustrated description), W Elec-July 11. 1800 w. 


7033. Power Transmission by Polyphase E. 
M. F.’s. George White Fraser (Showing how 
polyphase currents have revolutionized the art of 
electrical generation, transmission, and utiliza- 
tion of power. Traces the progress of elec- 
trical working from direct current, through 
simple alternating, up to polyphase alternating, 
considers the complications that arise, the prac- 
tical questions, and shows that varying condi- 
tions require the study of each case), Can Elec 
News-July. 4500 w. 


7066. Electrical Transmission of Power in 
California. W. F.C. Hassen (Illustrated de- 
scription of plant in Nevada County, with brief 
account of causes that led to its installation). 
Am Elect’n-July. 1000 w. 


7068. How Is Motion Given to the Armature 
of a Direct Current Motor? Townsend Wolcott 
(The action of motors is explained and ques- 
tions relating to it are discussed), Am Elect’n- 
July. 1800 w. 


7069. Modern Commutator Construction 
lustrated description of various types). Am 
Elect’n-July. 2200 w. 

7071. Faults in Dynamos (Difficulties that 
occur with dynamos that cause them to become 
inoperative, but are more properly classified as 
blunders rather than faults), Am Elect’n-July. 
2000 w. 

7074. Tests on Large Polyphase Transform- 
ers. Desire Korda (Experlmental results ob- 
tained by writer). Elec Eng-July 15. 1400 w. 

7080. Ona Winding for Motor Generators. 
P. M. Heldt (Describes a winding combining 
the advantages of the windings for both con- 
tinuous and alternating currents), Elec Wld- 
July 18, 800 w. P 

7083. The General Electric Series-Parallel 
Controller for Four-Motor Equipments. Will- 
iam Baxter, Jr. (A description of the action of 
the controller switch and the commutating 
switch, with diagram of car wiring and con- 
troller constructions), Elec Wld-July 18. 
3000 w. 

*7087. Electric Transmission of Power in 
Mines (Illustrations from photographs taken in 
underground workings, showing applications 
made by Messrs. Siemens & Halske, of electrical 
energy to the driving of mine plant, and ob- 
servations founded on a communication by 
Ingenieur C, Kéttgen). Eng, Lond-July 3. 
1800 w. 

*7125. Accumulator Accessories (Dealing 
with the accessories which are necessary for suc- 
cessful accumulator working). Elec, Lond- 
July 3. Serial. part. w. 

*7132. Combined Light and Power Plants 
(Ways in which a combination may be effected. 
First part describes and illustrates the Hamburg 
plant). Engng-July Serial. rst part. 
1700 w. 


*714I, 


Alternate Current Transformers, J. 
A. Fleming (Cantor lecture delivered Jan. 20, 
1896. Explains the action of the transformer. 
To be followed by other lectures on the con- 
struction, testing and employment). Jour Soc of 
Arts-July 10, 6000 w. 


*7162. Some Notes on Rope Driving (The 
use of ropes in dynamo-driving, the dangers, 
matters that require consideration, etc). Elec 
Rev, Lond-July 10. 3500 w. 


7177. A Mexican Transmission Plant. George 
J. Henry, Jr. (Illustrated description of a plant 
being erected in the state of Hidalgo in Mexico, 
to supply power to the mines of the Rio del 
Monte Co. One of the most remarkable in- 
stallations so far made in any part of the world). 
Jour of Elec-May. 800 w. 


We supply copies of these articles. See introductory. 
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7195. The Pittsfield Electric Company (Il- 
lustrated description of boiler plant, etc). Elec 
Wld-July 25. 800 w. 

7228. The Progress Made in the Generation 
of Electric Energy and Its Application to the 
Operation of Motors During the Past Fifty 
Years (Illustrated review showing progress and 
extent of electrical industries). Sci Am—July 25. 
3600 w. 

*7249. On the Dissipation of Energy Caused 
by the Armature Currents in Electrical Ma- 
chinery. Otto T. Blathy (Announcement of the 
discovery of an apparent new source of energy 
loss in dynamo armatures). Elect’n—-July 17. 

*7296. On the Transmission of Power by 
Alternate Currents. J. T. Morris (Read before 
the Engng. Soc., Univ. College, London, A 
few of the leading principles involved in the de- 
sign of such power transmissions, and a few of 
the results arrived at in recent practice). Engng- 
July 17. Serial. 1st part. 1400 w. 

7306. Electricity in Paper Making at Niagara 
Falls. Orrin E. Dunlap (Illustrated descrip- 
tion of the plant of the Cliff Paper Co. of 
Niagara Falls). W Elec-July 25. goow. 

7320. Test of An Otis Electric Elevator 
with Leonard Motor Control System. W. H. 
MacGregor and R. T. Kingsford (Test of an 
elevator in the Fahys building, Maiden Lane, 
New York, undertaken as a graduation thesis, 
with the only object to arrive at facts), Elec 
Eng-July 29. 700 w. 

7321. Combined Electric Lighting and Trac- 
tion Plants. John Hesketh and John H. Rider 
(Read before the Munic. Elec. Assn., England. 
In proof that a combined station is the right 
thing, though opinions may differ as to which 
system the combination should be carried out 
upon). Elec Rev-July 29. 2000 w. 

7353. The Advantages of the Multipolar 
Type of Electric Machinery. William Baxter, 
Jr. (Showing the advantages to be numerous 
and the disadvantages of a doubtful character). 
Am Mach-July 30. Serial. Ist part. 900 w. 

7398. The Fidelity Mutual Life Building 
(Illustrated description of the power plant of one 
of Philadelphia’s largest office buildings), Elec 
Wid-Aug. I. w. 

7405. Powerfor Machine Tools. Leland L. 
Summers (Problems connected with the applica- 
tion of electric motors to the driving of individ- 
ual machine tools; results of tests, experi- 
ments, &c), Elec Engng-Avg. 1300 w. 

7427. How to Avoid Fly Wheel Accidents in 
Power Stations of Electric Railways. William 
Baxter, Jr. (Describes a simple magnetic cut- 
out, which, if connected with the circuits as 
explained, will render it impossible for a genera- 
tor to act as a motor. Illustrated), Power- 
Aug. 2500 w. 

*7441. The Dissipation of Energy Caused 
by the Armature Currents in Electrical Machin- 
ery (Editorial correspondence criticising paper 
by Otto T, Blathey). Elect’n-July 24. 1200 w. 


7450. The Transmission of Electric Power 
from Niagara Falls to Buffalo (A transmission 
line of unusual importance to be ready for use in 
November). 


Elec Rev-Aug 5. 1100 w. 
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7451. Electricity in Mining. F. B. Phelps 
(A review of the growth of the use of electricity 
in the mining industry), Elec Rev-Aug 5. 
1300 w. 

7491. Rope-Driving Arrangements. W. H. 
Booth (An examination of reasons for a state- 
ment made in a paper discussing rope-driving as 
applied te electrical work, with suggestions of a 
better design). Am Mach-Aug 6, 1800 w. 


7492. Electrical Tests of Power Required by 
Wood-Working Machinery at the Navy Yard, 
Washington, D.-C. Reported by O. G. Dodge 
(Tests of circular rip saws, band saws, planers, 
boring machines, etc) Am Mach-Aug 6. 
800 w. 

7519. Zufikon-Bremgarten Three-phase Pow- 
er Transmission in Switzerland (Illustrated de- 
scription of hydraulic and electrical plant), W 
Elec-Aug 8. 800 w. 

*7532. Electrical Factories and their Ma- 
chinery (The first part describes the workshops 
of Messrs. T. Parker, Limited, of Wolverhamp- 
ton, with illustrations), Elec Rev-July 31. 
Serial. Ist part. 1800 w. 

7543. Electricity in Private Houses. Theo- 
dore Waters (Describes the use of electric eleva- 
tors in private hauses, and the arrangements for 
sa‘ety in operation, without the employment of 
attendant. Illustrates and briefly describes the 
fine facilities for lighting a country residence 


and other ingenious uses of electricity). Elec 
Wld-Aug 8. 1800 w. 
7544. Alternating-Current Motors. Dugald 


C. Jackson (Read before the Northwestern 
Electrical Assn. Careful comparative tests of 
alternating-current motors, made in the labora- 
tory of the writer by J. H. Perkins and W. H. 
Williams, with results and explanations). Elec 
Wld-Aug 8. 1600 w. 


Telephony and Telegraphy. 


*7116. Submarine Cables in War Time 
(Discusses the need of neutralizing submarine 
cables, and gives extract from report of the 
Congress of the Chamber of Commerce of the 
Empire, showing the necessity of adding to and 
amending the present cable system of the 
British Empire), Elec Rev, Lond-July 3. 
5800 w. 

*7135. Australasian Telegraphy (The British 
telegraph interests as affected by the Pacific 
cable question. Urging a reduction of the 
Eastern Extension Co. in its Australasian tariff). 
Engng-July 10. goo w. 

7187. Mr. Delany on Government Telegraphy 
(Abstract of argument before the United States 
Senate Committee, with editorial favoring the 
machine transmission). Elec Eng-July 17. 
2300 w. 

7220. The Telegraph (A review of the his- 
tory, with a short biographical sketch of S. F. B. 
Morse). Sci Am-July 25. 2500 w. 

7223. The Submarine Cable (History, with 
map showing the position of cables now exist- 
ing, and a section of the Steamship Niagara, ar- 
ranged for laying the cable of 1858). Sci Am- 
July 25. 1700 w. 
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7237. The Telephone (Illustrated historical 


review). Sci Am-July 25. 1200 w. 

*7250. Cable Specifications and Tests. Jos, 
A. Jeckell (Read before the Municipal Elec. 
Assn., with discussion. Specifications issued 
by those who know what they want, and are 
desirous of obtaining it on the most favorable 
terms, are considered), Elect’n-July 17. 3000 w. 


+7402. The Delany System of Machine Tel- 
egraphy (Report of the Committee on Science 
and the Arts, on the invention of Patrick B. 
Delany. Accompanied by an illustrated descrip- 
tion of the details of the apparatus and mode of 
operation). Jour Fr Inst-Aug. 2300 w. 

7520. The Telegraph in China. From the 
San Francisco Chronicle (Explaning the difficul- 
ties in telegraphing in the Chinese language). 
W Elec-Aug 8. 500 w. 

*7531. The Naglo Equipment for Tele- 
phone Exchanges, Hess-Raverot-West System. 
Julius West (Illustrated description of this sys- 
tem as applied to the experimental exchange at 
the Berlin Industrial Exhibition), Elec Eng- 
July 31. Serial. ist part. 1000 w. 

Miscellany. 

*6981. The Eraof Extravagance in the Elec- 
trical Business. Burton E. Greene (showing 
why electrical industries were so long unremu- 
nerative, and the reasons for believing them to 
be now on a sound business footing). Eng Mag 
-Aug. 3100 w. 

*7043. On the Properties of a Body Having 
a Negative Electric Resistance. Silvanus P. 
Thompson (Read before the Physical Soc. Con- 
siders what are the properties of a body having a 
negative electric resistance, if such a body can 
exist, and questions the validity of the reasoning 
employed in a recent paper by Messrs. Frith and 
Rodgers). Elect’n-July 3. 3500 w. 

7082. Effects of Hysteresis and Foucault 
Currents on Polar Diagrams. Frederick Bedell 
and James E. Boyd (Notes some of the effects 
produced by hysteresis and harmonics upon 
polar diagrams). Elec Wlid-July 18. Serial. 
Ist part. 800 w. 

*7126. The Latimer Clark Standard Cell. J. 
Warren (Discusses the details of the named type 
of apparatus). Elec, Lond-July 3. 1500 w. 

*7160. A New Lorenz Apparatus for the 
Determination of Resistance in Absolute Meas- 
ure (Lilustrated description). Elec Rev, Lond- 
July 10. 1800 w. 


7188. The Jacques Carbon Battery. C. J. 
Reed (Description of experiments performed 
which determine the action derived from this cell 
to be thermo-electric) Elec Eng-July 22. 
1800 w. 


7190. The Roar of Niagara (Official report 
on the roar of Niagara Falls at the recent Elec. 
Ex. in New York), Elec Rev-July 22. 1000 w. 


7191. The Rights of Electrical Companies. 
W. Clyde Jones( Che design of the paper is to 
outline the course of judicial decision in a man- 
ner to be of service as general knowledge to busi- 
ness men and engineers engaged in. electrical 
pursuits), Elec-July 22. Serial. rst part. 
1100 w. 
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7194. On the Measurement of the Insulation 
Resistance of Continuous Current Three- Wire 
Systems While at Work. Edwin J. Houston, 
and A. E. Kennelly ([t is shown (1), how the in- 
dividual-leakage conductances may be approxi- 
mately determined by varying the working press- 
ure on one side of the system and observing the 
corresponding variation of potential to ground on 
the other. (2) How the resistance in and up to 
the ground of a grounded conductor under load 
may be measured from the central station). Elec 
Wid-July 25. 1400 w. 

7251. The Capillary Electrometer in Theory 
and Practice. George J. Burch (The first of a 
series of articles giving the main results of ten 
years of hard work. Describes how to make a 
capillary electrometer ; discusses the law, gives 
directions for producing photographic records, 
and describes his method of analyzing them). 
Elect’n-July 17, Serial. 1st part. 2200 w. 


*7276. On Alternating Current-Rushes in 
Condensers. Bernard P. Scattergood (Investi- 
gations of a phenomenon noticed while making 
experiments on a high tension circuit). Elec 
Rev, Lond-July 17. Serial. 1st part. 2000 w. 


7307. The Insurance of Electrical Plants. 
R. H. Pierce (Read before the Northwestern 
Electrical Assn. The problem of safety is the 
real question. If this fre hazard is small the 
rate of insurance should be comparatively low). 
W Elec-July 25. 1600 w. 


7319. Lightning Arresters.s W. R. Garton 
(Abstract of a paper read before the Northwestern 
Elec. Assn. The principleis explained, and the 
forms that have been considered standard, with 
reference to difficulties), Elec Eng-July 29. 
w. 


7322. The Organic Membranesas Insulators. 
Benjamin Ward Richardson (Physiological ob- 
servations are described in detail and conclusions 
given. Also editorial comments). Elec Rev- 
July 29. 1800 w. 


*7360, The Electrical and General Engineer- 
ing College and School of Science, Earl's Court, 
London. S. W. (Illustrated description). Elec, 
Lond-July 17. 2000 w. 


7390. Nikola Tesla at Niagara Falls, Orrin 
E. Dunlap (Account of Tesla’s first visit to the 
plant of Niagara Falls Power Co, with his im- 
pressions). W Elec-Aug. 1. 1300 w. 


*7440, The Electromagnetic Theory of Dis- 
persion. H. von Helmholtz (Presentation of 
a theory, with investigations), Elect’n-July 24. 
4000 w. 


7460. The Thermo-Tropic Battery anda New 
Method of Developing Electrical Energy. C. J. 
Reed (An interesting contribution pointing out 
an apparently new method of generating electric 
energy. The electric current is developed merely 
by the passage of heat from one conductor to 
another, separated by an electrolyte). Elec Eng 
-Aug 5. 2000 w. 


*7539. An Electric Frequency Teller. Al- 
bert Campbell (Description of a simple, portable 
instrument devised by the writer, for the direct 
measurement of frequency). Elect’n-July 31. 

w. 


We supply copies of these articles. See introductory.. 
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State Ownership of Railroads. 

IN discussing this subject Mr. Frank 
L. McVey, in Gunton’s Magazine (July), 
frankly admits at the outset that “the 
State has stability, permanence, and the 
power to secure unity, more than any 
other agency within its jurisdiction.” 
These are advantages not possessed by 
persons or corporations, but they are at- 
tended bystill greater disadvantages, which 
Mr. McVey proceeds to discuss. 

“If a government insists in managing 
the railroads, there are only two ways in 
which it can be done; either the State 
must own the roads and lease them to 
private companies, or it must own the 
roads and manage the traffic itself. In the 
first case the lessee would be responsible 
for very little, and free, after having sold 
the lines to the government, to make a 
profit without the risk and responsibility 
which owning them would involve. On 
the other hand, unity of management— 
the very thing for which government own- 
ership is urged—would be missing. Such 
a plan would involve the disadvantages of 
both private and public ownership. Upon 
the whole, then, we are justified in dis- 
missing this scheme and taking up the 
more feasible one,—that of owning and 
managing by the government. The ad- 
vantages to be derived from such manage- 
ment are stated as follows: (1) the worst 
existing abuses of personal discrimination 
and sudden fluctuation of rates would be 
avoided ; (2) the public business would be 
carried on for the public good, and no one 
would be given an advantage over another; 
(3) there would result a harmonious unity 
of system and management not now pos- 
sible; (4) State and national politics and 
legislation would be relieved of the cor- 
rupting influences of the railroad ; (5) there 
would be a saving to the whole country in 
the lower rates and better management of 
the roads by the government.” 

These are all the desirable results claimed 
for State ownership, and, if the fourth and 


fifth of them could be established as cer- 
tain to follow, Mr. McVey evidently thinks 
that the case for paternalism would be 
made out. But neither in history or in 
the nature of things can be found any war- 
rant for the belief that, under State own- 
ership, railroad management would be re- 
lieved of political corruption, or be more 
economically conducted than it is at pres- 
ent. On the contrary, the history of ex- 
periments in State ownership compel the 
candid student to the exactly opposite be- 
lief. 

Mr. McVey shows that the low passen- 
ger rates in Europe, which advocates of 
State owneiship are fond of quoting, are 
possible because less service is rendered 
than in the United States, where higher 
fares are paid; and, further, that the 
amount of service is least in the countries 
where fares are lowest. Thus, in the 
United States in 1893, where 2.12 cents 
per mile is the average fare, “one train 
was run Io miles for every man, woman, 
and child in the country”; in England, 
where the average fare is 2 cents per mile, 
one train was run only 7% miles for each 
unit of population; in France (fare 1.325 
cents per mile) the service is 7% miles per 
unit of population ; and so on, every coun- 
try in which lower rates of fare prevail 
giving less service than any other where 
passenger rates are higher. The lesson 
this teaches is the correlation of rates of 
fare with train service rendered,—a law 
that can no more be evaded by State own- 
ership than the law of gravity could be 
evaded by the enactment that the acceler- 
ative force of gravity should hereafter be 
more or less than what nature has made it. 
Moreover, it also shows that higher train 
speed is correlated with rates of fare, aver- 
age higher speeds going with average 
higher rates, so that not only quantity, 
but quality, of service must necessarily be 
lowered with diminution of average pas- 
senger rates; and this quality of service 
extends not only to speed, but to all the 


1131 


: 

( 


1132 


equipment upon’ which the safety and 
comfort of passengers depend. 

Losses of revenue to the State, cities, 
towns, and townships; the transfer of losses 
from private stockholders to the govern- 
ment; and the disabilities resulting from 
the fact that the State cannot be sued,— 
are other reasons cited by the author for 
deprecating State ownership, 

The editor of Gunton's Magazine, in 
comments appended to the article, re- 
gards Mr. McVey’s argument as a feeble 
one, and states severer objections. 

“To buy the railways is a capitalistic 
investment three times greater than the 
subjugation of the rebellion, since it would 
require the government to incur debt to 
the whole value of the railways,—say, ten 
thousand millions of dollars. 

“This sum, being three times as large 
as was the debt involved in the subjuga- 
tion of the rebellion, which itself was 
large enough to send gold toa premium of 
180, and to make our bonds worth only 40 
cents on the dollar, would wholly exting- 
uish, as the rebellion did until after the 


war ended, our power to borrow abroad. 
As we had to fightthe war wholly with our 
own resources, we would have to buy the 
railways wholly with the resources of the 


American people. In short, the purchase 
by the government would consist in ask- 
ing the very people who now own the 
railways—the Vanderbilts, Goulds, Sages, 
the Astors, Rhinelanders, Hearsts, Stan- 
fords, Huntingtons, and Carnegies—-totake 
the bonds of the government in such sum 
as would make it seem profitable to them 
to part with the railways. Who that has 
ever run in debt and felt the force of the 
maxim, ‘the borrower is servant to the 
lender,’ does not know that these capital- 
ists, having loaned the government the 
means (credit) with which to buy the rail- 
ways, would thenceforth own the railways 
as creditors more effectually than they had 
ever owned them as shareholders, for the 
government would need their skill and 
could only get it on theirterms? Never 
has an aristocracy of barons been clothed 
with powers equal to those which these 
government magnates, selected from 
among the railway class, but dependent 
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on federal appointment, would surely 
exert.” 

The same reasons exist for government 
ownership of any and all other large in- 
dustries as are urged for State ownership 
of railways, and the system, once com- 
menced, would inevitably be thus ex- 
tended. The losses in railway invest- 
ments that have been and are now borne 
by individuals would have to be made up 
by taxation or repudiation. “ Either would 
be ruin and chaos to the government and 
to its creditors.” The annual interest on 
a debt of $10,000,000,000 would exceed in 
magnitude any loan in a single transac- 
tion that could be made by any existing 
government. The present army of gov- 
ernment employees would be reinforced 
by 800,000, increasing the present diffi- 
culties of the civil service four-fold, and 
bringing up the standing army of civilians 
in government employ toone million men. 

“ The scheme in its magnitude falls, like 
the project of the deportation of the Afri- 
can race, because its details involve it in 
a vastness which renders it unmeasurable 
and unthinkable, It is beyond the pur- 
view of intelligent reasoning mensuration, 
and is to be classed with such projects as 
draining the Gulf of Mexico and leveling 
the Alleghany mountains, It is quixotic, 
chaotic, and chimerical. It is not merely 
true that the event would be disastrous, 
but the attempt to enter upon the transac- 
tion, even on the part of a lunatic, could 
not occur in a lucid interval.” 


The Reversal of Malthus. 

In The American Journal of Sociology 
for July Mr. Albion W. Tourgee begins a 
paper under the above title by an allusion 
to the great fall in the prices of agricultu- 
ral products, not alone in the United 
States, but also in England, France, Ger- 
many, and Spain, and to the collateral fact 
that, while the public domain in the 
United States is nearing the point of ex- 
haustion, “farming lands have become 
more and more unsalable.” He mentions 
ex-Senator Ingalls as an example of a 
large number of economists who appear to 
think that this depression in prices is, in 
some dimly-perceived manner, wholly cor- 
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related “ with the financial system that has 
developed in the last twenty years. Those 
who think this correlation exists (and they 
far out-number those who attribute the 
depression to other causes) seek either in 
a protective tariff or in currency reform 
“a restorative for all the ills with which 
the social body is now afflicted.” While 
Mr. Tourgee readily admits that the finan- 
cial system is a cause of some potency, he 
yet finds other causes, which are the out- 
come of social, industrial, and economic 
relations, and which are universal. 

“The steady and remarkable decline inthe 
value of farm lands in the United States 
offers the first and most reliable suggestion 
of a cause which cannot possibly be the re- 
sult either of revenue legislation or financial 
methods. Farm products are the necessa- 
ties of life. Their consumption, in the 
main, varies with the number of consum- 
ers. It does not depend to any great de- 
gree upon their social or pecuniary condi- 
tions. There is no general lack of food, 


clothing, or sufficient shelter in any part 
of the world. Everywhere there is enough, 


and almost everywhere a visible surplus. 
The only deficiency is on the part of those 
who have not the means of obtaining their 
share of the general abundance. In other 
words, there is no lack of supply, but only 
of individual power to obtain a share of 
this supply. Even this element is not 
important enough to constitute any great 
factor in economic speculation. If all the 
people in the world who are known or 
supposed not to have enough and proper 
food, clothing, or shelter were fully sup- 
plied with these necessaries, there would 
hardly be an appreciable diminution of the 
existing store. 

“As a consequence, we are facing for 
the first time in the world’s history this 
condition: the world is able to produce, 
and actually does produce, more food than 
is needed to meet the requirements of the 
population of the globe. More wheat, 
corn, rice, meat, and other staple food- 
products are raised every year than can 
possibly be consumed. One-fourth of the 
arable lands of the United States might 
be abandoned, and the world still have 
enough. The immediate issue of this con- 
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dition is the fallin prices of farm pro- 
ducts, and a necessary result of this fallin 
the price of farm products is a declension 
in farm values.” 

The theory of Malthus, which has been 
widely accepted by economists, appears to 
Mr. Tourgee to be refuted by existing 
facts. The Malthusian proposition is, in 
substance, that, while population approx- 
imately increases in a geometrical ratio,,. 
agricultural production increases only (ap- 
proximately) in an arithmetical ratio; or, 
at least, whether these ratios be considered 
as wide of thetruth or not, population in- 
creases faster than the earth’s capacity to 
supply the wants of life, and hence, the 
time must sooner or later arrive when, 
without some limit to increase of popula- 
tion, the world must become over popu- 
lated. This is to say that excess of popula- 
tion beyond the capacity to supply the 
necessities of life is over-population. 

“To-day we are facing a situation which 
seems to be an exact converse of the 
premises on which this hypothesis was. 
based,—one apparently establishing the 
fact that the world’s labor, applied to and 
supplementing the natural capacity of the 
earth, has already produced more than 
enough of life’s necessities to supply the 
actual population of the globe and, more- 
over, that this condition is likely to prove 
continuing. 

“ A scientific survey of the food-produc-. 
ing capacity of the earth, even with little, 
if any, enhancement of the present supply 
of labor, makes it evident that the present 
supply might be largely increased— possi-. 
bly doubled—within the scope of existing 
lives. Startling though the thought may 
be, the statement depends for its verifica- 
tion on a few simple and universally-con- 
ceded facts. We know now that the most 
productive portions of the earth's surface 
are, as yet, practically undeveloped. It is 
asserted by the highest authorities that the 
tropical regions of Africa and South Amer- 
ica alone could supply food sufficient for 
the whole world.” 

The increase in the productive power of 
land by improved fertilizers and improved 
farming implements, since Malthus wrote, 
is estimated to be at least five-fold. The 
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discovery of mineral oils has added to food 
resources large quantities of animal and 
vegetable oils formerly needed for lubrica- 
tion of machinery and for illumination. 
The modern processes for preserving and 
storing food products have also added to 
the general stock a notable quantity of 
food that once went wholly to waste as 
food. Improved transportation has also 
added to the resources of the world much 
food formerly wasted where grown, be- 
cause it could not profitably be taken to 
any market. Science and invention, the 
two great factors of production, were prac- 
tically unknown to Malthus. 

There is much to stimulate thought 
in Mr. Tourgee’s paper. The reme- 
dies he suggests are summed up in the 
closing paragraph of his paper as fol- 
lows: 

“ Protection for the home market ; more 
intimate commercial alliance with nations 
whose needs are complementary in char- 
acter with ours; restriction of production ; 
the diversion of labor to fields of employ- 
ment not immediately productive, and 
which minister to the public and personal 


enjoyment rather than material gain,— 
offer to us the natural and reasonable 
methods of adjusting our own industrial 
relations to these new inevitable condi- 
tions.” 


Is a Double Standard Desirable, or Possi- 
ble of Maintenance ? 

ABLE replies to these questions were 
contributed to the July number of Amerz- 
can Magazine of Civics by Mr. W. A. 
Richardson. These replies are prefaced 
with comments upon the inconsistencies 
of the attitude now assumed by the advo- 
cates of free silver coinage at the ratio of 
sixteen to one. Denouncing protection as 
wrong in principle and unjust in practice, 
the silver men gravely propose to protect 
the silver industry by compelling people 
to accept silver as money at nearly twice 
its actual commercial value. If this can 
be brought about, sales of silver bullion 
will cease in the United States, and the 
silver bullion wanted will be imported. 
But, as silver may be about doubled in 
value by having the government manufac- 
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ture it into dollars, silver manufacturing 
by private establishments, which require 
investment of capital in stock and plant, 
will languish. We shall become the great 
dollar manufacturing nation of the globe; 
but the export trade in dollars will be 
small, 

Again, the advocates of free coinage of 
silver at the ratio of sixteen to one main- 
tain that they are friends, and are acting 
in the interests, of all those who live by 
mental or manual labor; yet it can be 
proved toacertainty that from the time 
the United States adopts this ratio, with- 
out the concurrence of other principal! 
commercial nations, the wages of labor 
will almost immediately have less purchas- 
ing power than they have now, while any 
advance in wages will have to be struggled 
for, and the condition of labor would thus 
be injured, not improved. 

“To most of us,” says Mr. Richardson, 
“itis confusing to read in Walker that 
there is a demand for that amount of 
money which is required to do the money 
work and no more—that no more can be 
used ; and then to read in Cernuschi and 
Tuck that there is an insatiable demand 
for money at the mint. It is confusing to 
read that free coinage would bring the 
silver dollar up to the value of the gold 
dollar; and then to read that it would be 
unjust to require the debtors to pay their 
obligations with the appreciated gold dol- 
lar. It is confusing to read that there is 
a divine relationship between gold and sil- 
ver, and thatin adopting the ratio of six- 
teen to one we but reénact a divine ordi- 
nance; and then to read that the ratio 
between the two metals is a mere matter 
of law,—that the ratio could be fixed at 
one to one, if all the nations would but 
join in doing it. 

“To most of us there seems to be a 
contradiction between the claim that we 
adopted a double standard in 1792 and the 
claim that silver was made the standard 
by that law. 

“Tt seems inconsistent to claim that the 
‘compensatory law’ was deduced from the 
uniformly and universally practical work- 
ing of bimetallism throughout thirty-five 
centuries of history, and to claim that 
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France alone maintained the parity of the 
two metals from 1803 to 1873. 

“ We cannot help wondering how it was 
that France alone, of all the countries un- 
der bimetallic laws, did all the work. We 
cannot help wondering how the United 
States committed a crime in 1873, if she 
had done nothing prior thereto toward 
keeping the two metals at a parity. We 
are puzzled to know why France, and 
France alone, is not responsible for all the 
evils that have come from the demoneti- 
zation of silver, if she alone maintained 
it at a parity with gold prior to 1874,— 
nay, above gold in the ratio. 

“The friends and advocates of bimetal- 
lism are as conflicting as the writers. One 
will lay the stress on the need of more 
money, and will plant himself firmly on 
the quantitative theory. One will lay the 
stress on the efficacy of the law, and will 
work himself up to a corybantic frenzy 
over the crime of 1873. While others 


will, indifferently, use the demand and 
supply argument or the fiat argument ; 
will ply you with heartless figures, or po- 
etically personify silver as awronged god- 


dess. We seek the truth, and, despairing 
of getting our confusions cleared by read- 
ing this literature, we go to history. 

“For more than eight hundred years 
after the fall of the Roman empire the 
currencies of Europe, or, at least, of west- 
ern Europe, rested on a silver basis.” The 
concurrent use of gold and silver as a 
basis of currency failed uniformly in Flor- 
ence and the other Italian republics, in 
the German States, in Austria, the Nether- 
lands, Spain, England, and France, in spite 
of the great efforts to effect it. “All that 
these States succeeded in obtaining . . . 
was an ‘alternate standard,’—now gold, 
now silver, but never both together.” In 
1798 England refused longer to mint sil- 
ver, and in 1816 adopted the gold stand- 
ard. The same results have followed suc- 
ceeding attempts to yoke silver and gold 
together; only one member of the team 
does the pulling; like an ill-broken team, 
they cannot be made to draw together 
evenly. ‘First one money has been re- 
coined, and then the other, in order to fit 
their weight to variations in relative value. 
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Incessantly one of the moneys has become 
too heavy or too light,” and, in accordance 
with the law of human nature, “the 
lighter money has driven the heavier out 
of circulation.” Invariably it has been the 
worst money that circulated, wherever a 
double standard has existed. 

The experience of the United States is 
no exception to the rule; neither is the 
modern experience of France, with its 
ratios of fifteen to one and sixteen to one. 

It seems almost impossible for a logical 
mind, in reading Mr. Richardson's able 
historical survey of attempted and de- 
feated bimetallism, to reject his conclu- 
sions that bimetallism is not desirable 
even if possible; that it is only zomznally 
possible ; and that it “has never existed, 
unless you call the present system bimet- 
allism, which it is in fact,—the system 
which makes one money the standard and 
the other the token.” The account of 
past efforts to establish a double standard 
is extremely interesting. We pass it with 
the remark that many of those who think 
they know all about the “silver question ” 
will find their self estimate not so flatter- 
ing after a careful perusal of Mr. Richard- 
son’s paper. 


Why the Commercial Value of Silver Has 
Declined. 

IN an able article entitled “ The Silver 
Question,” Bradstreet’s (July 18) refutes 
the assertion that the discontinuance of 
the coinage of silver under the act of 
1873 has caused the decline in the com- 
mercial price of silver. The fact is that 
this decline began before 1860, and has 
continued with the increase in production, 
although not precisely in the same ratio. 
One notable exception to this was the ar- 
tificial rise in the price in 1890, as the ef- 
fect of the Sherman act, when the price 
increased ten cents per ounce during a 
short period, after which it fell off even 
more rapidly than it had risen and has 
been falling ever since, with occasional 
slight upward tendencies. 

To illustrate these facts, the article un- 
der review is accompanied by the chart 
herewith reproduced. The full line above 
that indicating gold production shows 
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graphically the increase in the total out- 
put of silver bullion, while the dotted line 
below the gold line shows the increasing 
decline in price. These lines show pro- 
duction for both gold and silver exclusive 
of that used in the arts. 

Of the significance of this diagram it is 
remarked that, “if it were wheat or corn, or 
iron or copper, or some other widely-dis- 
tributed useful commodity concerning 
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reference to this chart that the world’s 
production of silver (exclusive of that 
used in the industrial arts) increased 
nearly elevenfold between 1856 and 1893, 
since which time the production has still 
further increased. It is also noticed that 
the world’s production of gold (exclusive 
of that used in the industrial arts) fell off 
during the first two-thirds of the forty 
years referred to, since which time it has 
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The dotted line shows the decline 
of the price of silver annually, cor- 
responding to the increased output, 
except temporarily, during the ope- 
ration of the Sherman law. 
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the two lines representing, respectively, 
the world’s production of silver and the 
course of the price of silver. It will be 
noted that the tendency of the latter was, 
during the period named, to fall off in 
about the same ratio as production in- 
creased, with one noteworthy exception,— 
in 1890,—when, by the operation of the 
Sherman act, for a brief period the price 
of bar silver was artificially forced up. 
Since that time the inevitable law of sup- 
ply and demand has reasserted itself, and 
the price has declined as the supply has 
continued excessive. With reference to 
wheat, or cotton, or corn, or iron, an illus- 
tration of this character would draw from 
the most obtuse the conclusion that the 
cause of the depression in its price was the 
excessive, the absolutely unparalleled in- 
crease in production the world over. 

“If further reasoning were required, it 
would only be necessary to point out that, 
whereas the average annual production 
of silver throughout the world from 1873 
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to 1893 was about 78,000,000 ounces, be- 
tween 1851 and 1872 it was only about 
21,000,000 ounces, pointing to a total an- 
nual increased average production of silver 
throughout the world in the latter twenty 
years as compared with the former of 
about 57,000,000 ounces, thus indicating 
conclusively the failure of the monetary 
demand for silver to employ the total out- 
put of the world, exclusive of the demand 
for industrial uses. To those who have 
argued that the increase in the world’s 
population would naturally demand a cor- 
responding increase in the supply of silver 
for money, it is only necessary to add that, 
whereas the population of the more en- 
lightened nations of the earth increased 
only about 28 per cent. between 1873 and 
1893, the world’s silver output during that 
period trebled.” 

The accuracy of this record being ad- 
mitted, the logical connection between 
production and price of the two metals 
seems indisputable. 
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Current Leading Articles on Industrial Sociology in the American, English, and British Colonial Magazines, 
Reviews and Engineering Journals—See Introductory. 


*6978. The Relations of Finance to Indus- 
trial Success, Henry Clews (Showing the dan- 
gers of over-capitalization in industrial enter- 
prises and the importance of periodical state- 
ments of their condition, Eng Mag-Aug. 
2300 w. 

*6979. The Fallacy of Municipal Ownership 
of Franchises. Frank M. Loomis (Showing 
that municipal ownership is robbery under the 
form of law, and that municipal control is the 
true solution). Eng Mag-Aug. 3300 w. 

*6984. The Natural Wealth and Indus- 
trial Possibilities of Cuba. Raimundo Cabrera 
(Reviewing Cuba’s agricultural and mineral re- 
sources, and the opportunities for investment 
which they offer), Eng Mag-Aug. 3900 w. 

$6992. The Reversal of Malthus. Albion 
W. Tourgee (The prevailing depression is 
treated as the result, not of local, but of univer- 
sal causes. Instead of population outgrowing 
power of the earth to support it, the Malthusian 
doctrine has been reversed and power of pro- 
duction is now in excess of the needs of popula- 
tion). Am Jour of Soc-July. 4500 w. 

$6993. Profit-Sharing at Ivorydale. I, W. 
Howerth (Presents the salient features and the 
results of one of the most successful and im- 
pressive examples of profit-sharing in the United 
States—that of the Procter and Gamble Com- 
pany, engaged in the manufacture of soap, can- 
dles and glycerine at Ivorydale, Ohio). Am 
Jour of Soc-July. 4500 w. 


+6994. Sanitation and Sociology. Marion 
Talbot (The ground is taken that improvement 
in health and prolongation of life should not be 
the sole aims and results of sanitation, but that 
it falls short of its possibilities unless a notable 
improvement in the habits and morals of the 
poorer class of society is evident), Am Jour of 
Soc-July. 28co 

*7049. Is the Foreigner a Menace to the 
Nation? W. G, Puddefoot (An argument favor- 
ing immigration. Am Mag of Civ—July. 
4500 w. 

*7050. Is the Double Standard Desirable 
and Is It Possible to Maintain It? W. A. 
Richardson (A résumé of the experiences of our 
own and of other nations, from which it is con- 
cluded that a fixed ratio between silver and gold 
cannot be maintained, even by international 
agreement). Am Mag of Civ-July. 5500 w. 

*7051. A Woman’s View of the Industrial 
Problem. Alice L. Woodbridge (A well written 
paper, in which reduction of hours of labor, the 
abolition of child labor, and the payment of the 
same price for the same work to both women and 
men are advocated), Am Mag of Civ-July. 
2500 w. 

*7101. A View of the Competitive Indus- 
trial System (Able editorial review of the pro- 
ceedings and addresses delivered at a recent 
meeting of free traders in London, when a de- 
bate upon ‘‘ The Ethics of Economic Compe- 
tition” was held, in which Mr, Guyot and M. 


We supply copies of these articles. See introductory. 
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Leroy Beaulieu participated), Jour Gas Lgt- 
July 7. 1800 w. 

7102. The Silver Question (Diagrammatic 
representation of the output of silver and gold 
from 1851 to 1893, and of the prices per 
ounce of these metals during the same time, 
with explanatory text). Bradstreet’s-July 18. 
1600 w. 

7103. To the Farmer, the Laboring Man 
and the Clerk. Edward Atkinson (The effects 
upon the interests of the classes named, which 
would result from free silver of full legal tender 
at the ratio of sixteen parts of silver to one part 
of gold). Bradstreet’s-July 18. 1500 w. 

+7168. A Record of Industrial Progress (A 
summary of the industrial progress of Japan, in 
its relation to British and East Indian commerce, 
and attempt to forecast the future), Ind & East 
Eng-June 27, 1700 w. 

7180. The Foreign Commerce of New Or- 
leans. Worthington C. Ford (The character, 
extent, and probable future of trade in this port 
are considered, with graphic indications of ex- 
ports and imports, and distribution, with statis- 
tical tables). Mfrs’ Rec-July 17, 2000 w. 

7213. Capitaland Labor. G., P. Clapp (The 
author thinks the present dearth of employment 
should be met by the universal adoption, by all 


civilized nations, of an eight-hour law). Can 
Eng-July. 2800 w. 
+7260. Valuesof Foreign Coins. (Tabulated 


statement of values of foreign coins as annually 
estimated in accordance with the act of March 3, 
1873, by the director of the mint for the period 
beginning Jan. 1, 1874 to April 1, 1894). Cons 
Repts-July. 1500 w. 

+7261. Foreign Weights and Measures (Ta- 
ble embraces only such weights and measures as 
are given in consular reports and commercial 
relations), Cons Repts-July. 700 w. 

+7264. Nicaragua: Natural Resources and 
Industrial Conditions ; Opportunities for United 
States Trade; American Interests (Rates of 
wages ; attitude toward foreigners ; needed legis- 
lation upon emigration and naturalization ; cli- 
mate; water, public health, etc., are topics 


treated). Cons Repts-July. 4300 w. 
+7265. Market for United States Goods in 
Nicaragua. (An able essay with statistics in 


tabulated form upon a variety of subjects con- 
nected with the establishment and increase of 
trade between the United States and Nicaragua). 
Cons Repts-July. 8000 w. 


+7266. Cost of Goods Delivered in Nicaragua 
(Extensive list, with prices, compiled from an 
inventory of one of the principal importers at 
San Juan del Norte). Cons Repts-July. 25co w. 

*7274. Where Dothe Immigrants Go? Cy- 
rus C, Adams (Brief explanation of the distribu- 
tion of the foreign element in our population, 
Effect of climate, accustomed vocations, loca- 


tion of different nationalities, etc). Chau-Aug. 
2800 w. 
*7356. New Customs Tariff of Victoria 


(Tabulated statement of duties now leviable on 
agicles imported into the Colony of Victoria). 
Bd of Tr Jour-July. Serial. 1st part. 3500 w. 
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*7357. Tariff Changes and Customs Regula- 
tions (Russia, Denmark, Belgium, France, Por- 
tugal, Spain, Italy, United States, Uruguay, 
British India, Trinidad and Tobago). Bd of Tr 
Jour-July. 4500 w. 

+7358. Is Japanese Competition a Myth? 
Robert P. Porter (This writer asserts that the 
Japanese are already in the American market 
with goods that for excellence and cheapness 
seem for the moment to defy competition. The 
kinds of goods are specified and described, 
and their prices stated). N Am Rev-Aug. 
4300 w. 

+7359. Natural Bimetallism. George H. 
Lepper (Makes a very plausible and apparently 
practicable suggestion of a plan whereby, with 
gold yet the standard, silver may be made the 
basis of legal tenders that shall be and continue 
practically at par with gold). N Am Rev-Aug. 
1600 w. 


*7392. Sweating System in New York City. 
Julius M. Mayers (A full and interesting de- 
scription of the system in allits details. How it 
obtains and how it pays its labor. Based on 
testimony given before the New York State 


committee, appointed in March, 1895). Gun- 
ton’s Mag-Aug. 2700 w. 
*7393. Labor Problem in Japan. Fusataro 


Takano (The era of social evolution into which 
the Japanese have now come, will, it is pre- 
dicted, soon bring the labor question to the front 
in Japan. The welfare of the working people 
has hitherto been totally disregarded), Gunton’s 
Mag-Aug. 1600 w. 

*7394. The Basis of Real Bimetallism. John 
Holley Clark (The belief that government fiat 
can create or add to value of money is treated as 
based upon a superficial view of phenomena. 
All this government can do is to certify value by 
coinage, etc). Gunton’s Mag-Aug. 1500 w. 

7407. Free Banking, Instead of ‘' Free Sil- 
ver,” as a Cure for Hard Times. Austin W. 
Wright (An analysis of the present financial 
system as contrasted with a system of free bank- 
ing). Elec Engng-Aug. 5700 w. 

*7412. Demarcation of Work (Editorial dis- 
cussion of one of the most difficult and un- 
pleasant features of modern labor troubles). 
Engng-July 24. 2000 w. 

*7444. The Developmentof Trade With Our 
Colonies (The proposed federation of the British 
Empire is discussed, and its difficulties con- 
sidered. These are regarded as making the 
problem to be solved one of the most knotty and 
perplexing ever grappled with by statesmen). 
Ir & Coal Trs Rev-July 24. 3600 w. 

*7445. The Labor Question in an English 
Foundry. R. A. Hadfield (A paper read before 
the Foundrymen’s Assn., Philadelphia. Expe- 
riences of an English firm in averting strikes, 
shortening hours of labor and cultivating friendly 
intercourse with employees), Ir & Coal Trds 
Rev-July 24. 2000 w. 

7499. Trade With Japan. OD. Allen Willey 
(What a representative of the Bank of Japan 
tells the Manufacturers’ Record. Southern cot- 
ton and other products find ready market there). 
Mfrs Rec-Aug 7. 1400 w. 


Queer Doings in the Navy. 

Mr. ASA M. MATTICE, late of the en- 
gineer corps, U.S. N., and now a member 
of a shipbuilding firm in the eastern States’ 
has recently addressed a letter to a mem- 
ber of the house of representatives (Hon, 
Francis H. Wilson) upon the condition of 
affairs in the United States navy, which he 
and many others regard as a disgrace to 
the government. The letter has been 
printed in pamphlet form and has had a 
wide circulation. 

Approving the provisions of the bill in- 
troduced by Mr. Wilson and by Senator 
Squire (H. R. 3,618, S. 735), the purpose of 
which is to increase the number and im- 
prove the status of the engineer officers of 
the navy, Mr. Mattice directs attention to 
the fact that “the most powerful vessel of 
to-day has the same number of engineers 
that the smallest iror.clads had in 1864, 
although the modern ship has over fifty 
times the engine power of the former. 

Moreover, in 1864 there was not a 
compound engine afloat, in merchant or 
naval service. We have now passed 
through the era of the compound engine, 
and are in the age of the triple and quad- 
ruple expansion.”” Whereas forty pounds 
of steam was the maximum pressure in 
1864, vessels in the navy now carry one 
hundred and sixty pounds. Twin screws 
have become the rule, instead of the ex- 
ception, and triple screws have come into 
use. The multiplication of auxiliary ma- 
chinery for ships has kept pace with all 
the other advances. The extent to which 
this has been carried is exemplified by the 
fact that, whereas “in 1864 few ships had 
any other than the main propelling engine 
and a couple of donkey pumps,” the mon- 
itors having, “in addition, engines for 
working the turrets and for ventilating 
(not over a half-dozen engines in all), the 
Columbia has no less than ninety separate 
engines, having one hundred and seventy- 
two steam cylinders.” The author next 
asks the significant question: 
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“Why is it that, with the departure of 
the old-time frigate and the advent of the 
modern steam fighting-machine, we have 
fewer engineer officers and more sailor 
officers, both in actual and relative num- 
bers? Why is the number of engineers 
decreased in tenfold inverse ratio to the 
increase of their duties and responsibili- 
ties? Is it not evident that there is some- 
thing radically wrong about the Zersonnel 
of the service ?” 

To these questions the general answer 
is made that “the key to the whole situ- 
ation may be found in the fact that the 
navy is managed, practically, by a certain 
clique of line officers, better versed in the 
arts of intrigue than in their own profes- 
sion, who have, by hook and by crook, so 
managed to gain control of affairs that 
they are enabled to run the navy in fur- 
therance of their own interests rather than 
the interests of the country. . . . This 
clique is not at all representative of the 
majority of their corps. The many line 
officers who are skilled in their profession 
and faithful in the performance of their 
duties—officers of the stamp of which De- 
caturs, Perrys ,and Farraguts are made— 
should not be judged by this coterie of 
schemers, who disgrace their cloth.” 

From this general charge Mr. Mattice 
proeeeds to particulars. The secretary of 
the navy, nominally at the head of naval 
affairs, is, practically, ‘“‘ next to powerless,” 
because the “boss” of the “clique or ma- 
chine has the navy as completely in his 
personal power as any municipality is in 
the power of its local boss,” and manages 
to have nearly all communications with 
the secretary, “incoming or outgoing, 
‘ passed through the meshes of its 
net. The secretary must depend upon 
naval officers for information and advice, 
and for the execution of his orders; and 
the ‘machine’ sees to it that these func- 
tions are performed, as far as possible, by 
its own members.” 

Specimens of these audacious methods 


1140 


follow in Mr. Mattice’s strong arraign- 
ment. We pass these, and also a state- 
ment of the Zersonne/ of the navy, only re- 
peating theallegation that, while there are 
one hundred and thirty commanding 
officers, there are only seventy chief en- 
gineers,—“‘an anomaly that appeals di- 
rectly to one’s common sense.” 

Mr. Mattice says that his class gradu- 
ated from the Naval Academy in 1874, 
“yet there are engineers of that class who 
have had more sea-service than some of 
the commodores who graduated in 1856. 
Eighty-four line officers were, by the last 
Navy Register, ‘on duty’ in Washington,” 
—‘about athird more than on board all 
the ships of the north Atlantic fleet.” 

It is further charged that, in addition to 
direct assaults upon the engineer corps, 
the machine has sought by various in- 
trigues to throw discredit upon that corps. 
In sustaining this charge, the author al- 
ludes to the episode in the history of the 
Dolphin, built at the Morgan Iron Works 
by the late John Roach. He gives no 
names, but it will be at once unmistakably 
inferred by all familiar with naval affairs 
that it is to this incident that he refers. 
‘‘The then secretary of the navy (Secre- 
tary Whitney) was generally credited with 
attacking the results of the previous ad- 
ministration for political effect. We re- 
gard it as greatly to ex-Secretary Whit- 
ney’s honor that the following explanation 
of that affair is most probably the true one. 

“ Those who knew the true in- 
wardness of the affair knew that the sec- 
retary was grossly deceived by his advisers, 

who managed to gain his confi- 
dence immediately upon his appointment 
to office. Their ultimate purpose was to 
discredit the engineers of the navy (who 
had designed the machinery and superin- 
tended its construction) as a means of 
helping through a bill introduced in con- 
gress to reorganize the navy in such a way 
as to put the engineers more fully under 
the thumb of the machine. It mattered 
not to them that they ruined the builder 
of the ships as an incident of their attack 
upon the engineers,” 

But it is charged, further, that they in- 
trigued to get English firms to establish 
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plants in the United States, and endeav- 
ored to induce the secretary to purchase 
foreign machinery in preference to Ameri- 
can. In proof of this, letters from a line 
officer in London to the navy department 
are quoted. 

Instances of unjust discrimination be- 
tween the engineer corps and the line 
officers in the imposition of penalties for 
dereliction of duty are recounted. These 
examples are flagrant, and well worth care- 
ful consideration, but we cannot quote 
them. We-can only contrast the penalty 
of one year’s suspension from rank and 
duty imposed upon an engineer for not 
leaving his post until relieved, when or- 
dered to leave by the officer of the deck, 
in direct contravention of the articles of 
war, and the sentence imposed upon a 
lieutenant for the second offence of drunk- 
enness on board ship, which was one 
year’s suspension from rank and duty on 
“waiting orders” pay, with loss of pro- 
motion during that period, but with a 
recommendation of clemency appended. 
The other instances cited, illustrating the 
difference with which naval courts martial 
regard offences committed by engineers 
and officers of the line, are equally fla- 
grant. Asa result of most glaring injus- 
tice, one able and estimable chief engineer 
became a physical wreck, and died in an 
insane asylum. 

This letter is, in many ways, an impor- 
tant document. It is well written. Its 
facts are well selected for revealing exist- 
ing abuses, and, like an X-ray photograph, 
it portrays the inner frame-work, unob- 
scured by the plausible outer covering that 
so often hides actual facts. 


Speed of Transatlantic Vessels. 

COMMENTING editorially upon the rec- 
ords of the more recently built transatlan- 
tic steamships, Engzneering (July 3) notes 
the fact that a period when the ocean is 
comparatively free from ice, and the New- 
foundland coast is free from fog, follows 
the early summer, and constitutes what it 
calls “the season of short runs.” During 
this time everything is usually favorable to 
the making of the quickest voyages. Not- 
withstanding that the earlier period is not 
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so favorable, the fact that some of the 
ships made new records this year before 
the first of July is noted. But the opinion 
seems to be entertained that the struggle 
to exceed, or even to rival, such speeds 
will not be maintained in future construc- 
tion. Onthis point it is said that attempts 
to excel what has now been done “ would 
involve a large capital cost, as well as 
heavy running charges, and, although it 
might be possible to more fully utilize the 
ships by a shorter stay in port, as in the 
case of the American boats, which make 
four runs for every three of a Cunard liner, 
it is questionable if even then the margin 
of profit would compensate for the heavy 
outlay. Certain it is that the North Ger- 
man Lloyd, as well as the American line, 
have ordered ships since the advent of the 
Campania and Lucanza, and they are con- 
tent with 21 instead of 22 knots. The four 
new mail liners soon to be constructed by 
the Allan Line for the Canadian Pacific 
mail service will also be run at this more 
economical speed. The runs of the past 
week or two show the economy of this 
speed. The Campanza made her home run 
last week in 5 days 12 hours 32 minutes, 
which is 36 minutes better than any previ- 
ous passage on the long route. During 
this time she steamed 2,898 sea miles, so 
that her mean speed was 21.86 knots. 
Her day runs were 434, 519, 514, 510, 519, 
and 402, the first and last being incom- 
plete days, while the others were of about 
23 hours 1o minutes’ duration. Now, the 
Teutonic, of the White Star Line, covered 
the same voyage in about Io hours’ more 
time; her actual record was 5 days 22 
hours 23 minutes, during which she 
steamed 2,892 miles, the mean speed being 
20.31 knots. The American liner St. Pau/ 
has also been making a record run from 
Southampton to New York, covering 3,113 
sea miles in 6 days 7 hours 14 minutes, 
equal to a mean speed of 20.58. This is 2 
hours 27 minutes better than the previous 
best run between the ports. At the same 
time the Lucanza made on one day 560 
miles, and the S¢. Louzs 520 miles. The 
Campania made 524.8 sea miles per day of 
24 hours, or 21.86 knots; the Zeutonzc 487 
miles per day, or 20.31 knots; and the S¢. 
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Paul 494 miles per day, or 20.58 knots 
The Campanza's performance is magnifi- 
cent; but it is, of course, largely a question 
of power, and it is noteworthy that for 6.2 
per cent. greater speed the Campanza has 
40 per cent. more power, and consumes at 
least an equally larger proportion of coal. 
This, of course, is partly due to greater 
size; but the American boats carry a 
greater number of passengers per ton.” 

It is thus evident that the limit of attain- 
able speed consistent with a satisfactory 
commercial profit has nearly or quite been 
reached, and that the speed now attained 
might profitably be reduced. Of course, 
pride has had something to do with the 
effort to increase speed; but commerce is 
generally indifferent to pride or sentiment 
of any kind. Profit is what is sought in 
business, and marine traffic cannot long be 
made an exception to the general rule. 


English Shipbuilding. 

THE extent to which the English ship- 
yards have monopolized the shipbuilding 
industrv is strikingly illustrated by returns 
published in Register. Three- 
fourths of all the steam tonnage (exclud- 
ing vessels of one hundred tons and under) 
now constructed in the entire world is 
built in the yards of the United Kingdom. 
Here are some of the figures as summar- 
ized from Lioyd’s Register in Machinery 
(London, July 15). 

“At the close of the quarter which 
ended on the 30th of June there were in 
course of construction in the United 
Kingdom 394 vessels of 774,012 tons gross. 
These figures, as compared with those of 
the corresponding period of last year, 
show an increase of 67,000 tons, whilst, 
in comparison with the returns of the 
quarter ending March of the present 
year, the increase is 9,000 tons. It is in- 
teresting to note the marvellous revolu- 
tion that has taken place within the last 
quarter of a century in the material of 
which the English commercial marine 
is built. Of the 394 vessels under con- 
struction in June, 313, with a gross ton- 
nage of 741,313, were of steel; 27, witha 
gross tonnage of 4,026, were of iron; 2, 
with a gross tonnage of 150, were of wood 
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and composite. Clearly, the ‘wooden 
walls of Old England’ for ocean traffic 
will, in about half a century, be as much 
of a curiosity as Nelson’s ‘ Foudroyant’ or 
a viking’s galley! In sailing vessels the 
disparity is not so great, the return being, 
of steel, 29, with a tonnage of 25,964; of 
iron, I, with a tonnage of 226; of wood 
and composite, 22, witha tonnage of 2,333. 
The large majority of these vessels have 
been under the supervision of the sur- 
veyors of Lioyd’s Register, in order to 
obtain a classification by the society, 290 
ships, of 554,192 tonnage, having fulfilled 
the necessary conditions. Of the total 
number of vessels building in the United 
Kingdom under home orders and for sale, 
there are 232, with a tonnage of 396,097; 
and for foreigners and the colonies, 58, 
with a tonnage of 158,095. If we analyze 
the figures more closely, we find that, al- 
though the United Kingdom takes the 
lion’s share, there is no country with a bit 
of coast or a port that is not a customer. 
Naturally, Englishmen come first, with 230 
steamships. The colonies take 8, the 
United States 3, Brazil 7, France 2, Ger- 
many 18, Holland 3, Japan 5, and Russia 15. 
It may be interesting, as showing the in- 
crease in dimensions and carrying-power 
of the steamship of to-day, to mention 
that, of the vessels enumerated, 47 have a 
tonnage of 1,000 to 1,999 tons, 44 of 2,000 
to 2,999 tons, 55 of 3,000 to 3.999 tons, 18 
of 4,000 to 4,999 tons, 25 of 5,000 to 5,999 
tons, 8 of 6,000 to 6,999 tons, 6 of 8,000 to 
8,999 tons, whilst I is over 10,000 tons.” 
The above enumeration takes no ac- 
count of twelve large warships now build- 
ing in government dock-yards, orof eighty- 
six warships now building in private yards 
for the British and foreign governments. 


A Great Loss, 

AN exemplification of the sudden and 
strange mutations to which human life 
and all its activities are subject occurred 
in July. Scarcely the July 10 issue of Zhe 
Engineer, containing an elaborate illus- 
trated description of the greatest ship- 
building establishment in the world, had 
been laid upon our table, when the New 
York morning papers announced the nearly 
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total destruction of the works by fire. The 
great industry which met with this calamity 
is the shipyard and works of Messrs. Har- 
land & Wolff, Belfast, Ireland. This es- 
tablishment employed just before the fire 
no less than 9,000 workmen and appren- 
tices. Some statistics of output are inter- 
esting. To fully understand their signifi- 
cance it must be remembered that this 
concern not only builds the hulls, ma- 
chinery, and boilers of the vessels, but also 
manufactures all the fittings. During the 
five years ending 1884 the output amounted 
to no fewer than forty-two ships of an 
aggregate tonnage of 105,625 tons, and 
within the three and a-half years imme- 
diately following that period the firm be- 
gan, completed. and launched thirty-four 
vessels of a total register of 89,770 tons, 
During the three years ending 1890 thirty- 
one vessels were launched, having an 
aggregate tonnage of 126,175 tons. During 
the years 1890 to 1894 it had turned out 
the greatest tonnage of any concern in the 
United Kingdom, and was prevented from 
doing so in the year 1895 also only by the 
great strike, which delayed the launching 
of several vessels. Messrs. Gray, of Hartle- 
pool, headed the list’in that year. During 
the present year, up to date, the firm has 
launched about 47,000 tons of shipping. 
This includes the peninsular and oriental 
steamship China; the new vessel Canada 
for the Dominion line; two large cargo 
boats for Messrs. Bates, of Liverpool; the 
European for the West Indian Pacific 
Company; and the Conic for the Belfast 
Steamship Company. There is also in 
course of construction the Pennsylvania 
for the Hamburg-American line, which 
will be the largest cargo boat in existence, 
having a tonnage of 11,320 tons; length 
between perpendiculars, 560 feet; breadth, 
62 feet; depth, 42 feet. Also several ves- 
sels for other companies. 

All of the vessels of the White Star line 
were built in this establishment, which, 
since the organization of the firm, has 
built ocean-going vessels of an aggregate 
capacjty of nearly one million tons, In 
regular course fourteen or fifteen large 
steamers are annually turned out of these 
works, 


*7008. British and Foreign Shipping Com- 
petition (The extreme probability that foreign 
competition will increase is noticed, the strin- 
gency of the rules restricting British owners is 

deprecated, and special privileges granted to 

foreign vessels are condemned), Engng-July 3. 

2000 w. 

*7010. The French Battleship ‘‘ Jaurégui- 
berry” (Describes the armament and the steam 
generating outfit, the latter being of special 
interest with reference to a recent accident which 
occurred therein, resulting in the death of several 
stokers). Engng-July 3. 800 w. 

*7011. The Classification of Warshlps. Fran- 
cis Elgar (Read before the Inst. of Naval Archi- 
tects. The various systems in different countries 
and the difficulties attending such classification 
are ably discussed), Engng-July 3. 6500 w. 

7047. The Engines of the St. Louis and St. 
Paul (Illustrated description). Sci Am-July 18. 
1200 w. 

*7123. The Maintenance and Repair of 
Marine Boilers. J. F. Walliker (Paper read be- 
fore the North-east Coast Inst. of Engs. & Ship- 
builders, Discusses not only the topics named 
in title but also design and manufacture), Prac 
Eng-July 10. 1800 w. 

*7133. The Argentine Cruiser ‘‘ Garibaldi’’ 
(Illustrated description). Engng-July 10. 4goow. 


*7138. Belfast and Its Industries (Illustrated 
description of the port of Belfast and the shi 
building works of Messrs. Harland & Wolff, 
Limited). Eng Lond-July 10. 6000 w. 

7182. A Revolution in Shipping Facilities. 
Albert Phenis (Port Chalmette, at New Orleans, 
its docks, wharves, warehouses, compresser and 
elevator. The great work of the New Orleans 
and Western Railroad and its destined influence 
upon the commerce). Mfrs’ Rec-July 17. 


5500 w. 

7204. A Compound Yacht Engine (Illus- 
trated description), Am Mach-July 23. 
600 w 


7218. The Transatlantic Steampship (His- 
torical development during seventy-five years. 
Ill). Sci Am-July 25. 3500 w. 

7231. Naval and Coast Defense (History of 
the development of the modern warship, with 
numerous illustrations). Sci Am-July 25. 
3800 w. 

7235. American Shipbuilding (Illustrated 
historical sketch). Sci Am-July 25. 2000 w. 

+7267. Port of San Juan and the San Juan 
River (Translation of acommunication published 
in £/ Ferrocarril, April 18, 1896), Cons Repts— 
July. 1700w. 

*7289. Shipbuilding—British and Foreign 
(Review of returns in Lloyds register, showing a 
more satisfactory condition in the English ship- 
building industry). Mach, Lond-July 15. 1300 w. 

*7299. New Enginesof the White Star Liner 
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‘* Germanic” (Illustrated detailed description). 
Eng, Lond-July 17. 1200 w. 

7347. Hydraulic Lift Dry Dock at the Union 
Iron Works, San Francisco (Illustrated descrip- 
tion). Sci Am-Aug iI. 1000 w. 


7361. The Lake Fleet of To-day (Review of 
the changes in craft employed in the lake com- 
merce that have occurred since 1870), Sea-July 
30. 900 w. 

*7386. Speed Control of Mocern Steamers. 
M. L. Wood (Extract from paper presented to 
the U. S. Naval Inst. Describes and illustrates 
a device for controlling speed and direction of 
the engines of a steamer directly from the bridge 
or pilot house instead of from the engine plat- 
form, and states advantages claimed for the 
method), Am Eng &R R Jour-Aug. 1900 w. 


*7411.  H. M. Torpedo-Boat Destroyer 
‘* Janus” (Illustrated description). Engng-July 
24. 800w. 

*7430. Atlas Bronze (A description of this 
high tension bronze and of tests of propellers 
made of it, and a list of vessels whose screws are 
made of this alloy), Eng, Lond-July 24. 
1200 w. 

*7495. H. M. Torpedo-Boat Destroyer 
‘Janus ” (Illustrations and description of the 
engines and boilers of this vessel). Engng—July 
31. 2300 w. 

*7498. Unusual Corrosion of Marine Ma- 
chinery. Hector Maccoll (Paper read before the 
Inst. of Mech, Engs. A short description of an 
instance where the action of corrosion was so 
widespread, so rapid, and so powerful as to be 
somewhat interesting to engineers). Engng- 
July 31. 1600 w. 

*7500. Efficiency of Combustion and Higher 
Steam Pressure in Marine Boilers, J. R. Foth- 
ergill (Read at meeting of North-east Coast 
Inst. of Engs. and Shipbuilders, Cardiff. Dis- 
cussion of the present type of boiler, and related 
questions). Steamship-Aug. 2800 w. 

*7501. The New Steamship ‘ Albertville” 
(Description of a vessel built for the line be- 
tween Antwerp and the River Congo). Steam- 
ship-Aug. 1700 w. 

*7517. The Manufacture of Welded Iron and 
Steel Pipes (Discussion of paper read before the 
Inst. of Engs. and Shipbuilders, in Scotland). 
Engs Gaz-Aug. 4000 w. 

*7550. Steam Pumping Arrangements in 
Screw Steamers (Illustrated description), Eng, 
Lond-July 31. Serial. Ist part. 2300 w. 

*7553. The Santa Fe, Torpedo-Boat De- 
stroyer (Illustrated description). Eng, Lond- 
July 31. 1200 w. 

*7554. Ventilation in Warships (Editorial 
discussion of much needed improvements). Eng, 
Lond-July 31. 1400 w. 

*7556. The New Admiralty Offices (Illus- 
trated description). Eng, Lond-July 31. 1600 w. 


See introductory. 
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Test Sections. 

ENGINEERS throughout the world are 
recognizing the desirability of uniformity 
in tests of materials of construction. 
Quoting some forcible remarks of Herr 
Schroedter, secretary of the Society of 
German Iron Masters, upon the desira- 
bility of a uniform method to replace the 
great variety of specifications for testing 
now in use, Mr. P. Kreuzpointer (/rox 
Age, July 23) thinks the variety of speci- 
fications in use “indicate a variety of 
opinions among engineers of the proper- 
ties and behavior of metals. 

“In one point, however, there is uni- 
~formity of opinion,—namely, that the test- 
ing of full-sized structures or members of 
structures would give the most reliable in- 
sight into the quality of materials. Science 
demands the largest-sized test piece to 
satisfy her wants fully. However, economy 
steps in at this point, and says that this 
cannot be done, because it would be too 
expensive in labor and material to make 
the testing of large masses a regular prac- 
tice. In our perplexity we go to consult 
experience for advice. And right well we 
did asking her opinion, for she told us 
that, while it is of course quite satisfactory 
to test full-sized material, she knew, from 
closely observing the properties of metals, 
that it is not necessary for practical pur- 
poses to go to that expense; but she was 
sure that a piece of metal of a suitable 
size, taken from the material intended to 
be used, would give us safe and reliable in- 
formation for nearly all of our needs. If, 
however, experience continued, we go be- 
low that size, we get on the wrong path, 

and the further we depart from the proper 
point or source of information the more 
we are led astray and run the risk of acci- 
dents and injury, if not disaster. Why, do 
we ask, should this be so? Because, ex- 
perience tells us, accommodating as metals 
are in very many ways,—more so than 
many an engineer has any idea of,—they 
are very set in certain characteristics, one 
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of which is a decided objection to be in- 
terviewed and interrogated in a way that 
circumscribes and hinders free expression 
and movement. If put too much under 
restraint while being examined, metals are 
very apt, says experience, to assume a 
strained, unnatural position, appearing to 
the examiner to be something different 
from what they really are. The main 
point to be borne in mind, experience con- 
tinues to explain, is that all metals are 
plastic, the difference of plasticity of the 
different metals being one only in degree, 
but not in kind, the softest metals being 
the most plastic. As a consequence, our 
method of testing and examining must be 
such as to give a metal the greatest free- 
dom to exercise its plasticity, or else we 
get erroneous results. Hence the impor- 
tance and necessity of reading and inter- 
preting elastic limit, yield point, tensile 
strength, elongation and contraction of 
area, rightly and correctly, because these 
phenomena are functions of the plasticity 
of metals, and, if we obstruct plasticity, we 
alter those factors by which we measure 
the worth and value of a given metal for a 
given purpose. And to the degree these 
factors or measures of quality are altered 
by improper methods, to that degree our 
conception of the value of a metal becomes 
misleading.” 

There is a very strong flavor of practical 
good sense in the above quotation. Seek- 
ing for the way in which the conclusions 
of experience have been reached, it is 
found in observations of rate of flow of 
metals in test pieces of different shape; 
and rate of flow, though not the same as, 
is strictly correlated with the degree of 
plasticity ; or, technically, rate of flow is a 
function of plasticity. Mr. Kreuzpointer 
believes that tests of small pieces do not 
give as reliable results as tests of larger 
specimens. On this point he says: ‘Sup- 
pose we measure the ductility of steel 
while tested in the whole plate, in a length 
of eight inches, and get as a result twenty 
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percent. Then we cut upthat plate, sup- 
posing it still intact, into pieces of various 
forms, widths, and lengths. On testing 
these pieces, we would get a greater per 
cent. of elongation in every piece than 
that obtained in the whole plate.” Ex- 
plaining why this can be, the author 
devides the process of testing into four 
stages: (a) From beginning of test till the 
elastic limit is reached; (6) passing the 
elastic limit to the yield point; (c) passing 
the yield point up tothe point of maxi- 
mum load; (d) the most extensive stretch 
from the point of maximum load to the 
point of rupture. It is intimated that the 
relations existing between these several 
stages vary with form and size of test 
pieces, and that the element of time must 
also be considered. “If, by short and nar- 
row test pieces, by fillets and corners, we 
hinder and interfere with the free and 
natural movement of the particles of the 
metal to be tested, if the number of par- 
ticles taking part in the work of resistanee 
is proportionally very much smaller to the 
load applied to tear them apart than the 
number of particles is in proportion to the 
load pulling at the full-sized beam, axle, 
etc., then the particles in that illy-pro- 
portioned test piece are forcibly torn 
apart before they have had time to stretch 
and slide according to their nature,” and 
our inferences from the results are liable 
to be erroneous. It is therefore concluded 
that “the testing of a full-sized beam, 
plate, axle, tire, eye bar, &c., is the most 
satisfactory manner of testing, because of 
the quantity of metal in the part under 
stress, which quantity allows the distribu- 
tion of the strains over a large area or sec- 
tion of the total metal, and permits each 
particle or crystal to take part in the work 
of resisting the efforts of the extraneous 
forces to pull the metal apart. Thus each 
particle has a chance to support its neigh- 
bor, the degree of plasticity or flow 
peculiar to the grade of metal under stress 
is free to exert itself, stretch takes place 
all over the sectional area, hence is repre- 
sentative of the true ductility or plasticity 
of the metal, and fracture finally takes 
place by a gradual, natural letting go by 
the particles of each other, by sliding past 
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one another before final and complete 
separation.” 


Chronograph Watches. 

How many people ever stop to think of 
the wonderful character of that mechan- 
ical marvel which nearly every one carries 
in his pocket? The ingenuity of pick- 
pockets in removing these machines from 
the persons of their legitimate owners is, 
we opine, oftener made the subject of re- 
flection than the science, invention, and 
mechanical skill embodied in them. A 
watch (rarely thought of as a machine by 
the average person) is, perhaps, more won- 
derful in all its aspectsthan the steamship 
or the locomotive. Its accuracy of move- 
ment; its durability; the slight attention 
required by it, though running day and 
night for a half century or more; its com- 
pactness ; its usefulness in all departments 
of human activity,—are qualities which it 
possesses in greater degree than almost 
any other product of the human mind and 
hand. 

Engineering (July 3) occupies consider- 
able space in the illustrated description of 
the mechanism of the modern chrono- 
graph watch. We cannot review the tech- 
nical part of this interesting article, but 
will simply condense some general re- 
marks indicative of the trend of recent 
progress in the art of horology. 

A steam engine that will run with a 
variation not exceeding one per cent. is 
counted perfect, and yet the cheapest 
nickel-cased watch that exhibited so much 
divergence from accurate time-keeping 
would be very properly returned to the 
seller as useless. The commonest watch 
should go within (say) 114 minutes a day, 
or within ~, per cent. variation, while a 
good one should not gain or lose more 
than 10 seconds,—say ;j},5 per cent. varia- 
tion. Still better results are attained in 
those cases in which the highest excellence 
is sought, irrespective of cost. The steam 
engineer would be proud if he could suc- 
ceed one hundredth part so well. 

Recent advances in horological art have 
been principally directed to measuring 
short periods of time with extreme accur- 
acy. There were plenty of good watches 
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in the “ fifties,” but there were none that 
could be read toa fraction of a second. 
Our grandfathers had their stop-watches, 
in which the mechanism could be held or 
released by pressing a button on the case, 
but the time occupied in the operation 
was an indeterminate quantity, and one 
observation, either at the beginning or at 
the end of the period, had to be made while 
the second hand was moving. The in- 
creased interest taken in sport, and the de- 
sire to differentiate between results differ- 
ing only by a fraction of a second, led to 
the introduction of the “split seconds” 
chronograph, in which it is possible to 
read to a fifth of a second, provided, of 
course, that the observer has no “ personal 
equation,” or that it is equal at both ends 
of the period to be measured. This form 
of watch is not so recent as to bea novelty, 
but it involves much ingenious mechanism 
not generally understood. 

The long seconds hand in a chronograph 
watch does not, of course, move at ordi- 
nary times, when the watch is in the 
pocket. In this respect, and in many 
others, it differs from the seconds hand of 
the ordinary stop-watch. If desired, it 
can be put in permanent engagement with 
the train, but it is contrary to the inten- 
tion of the maker to keep it in rotation 
without a special object. 

An explanation of the mechanism by 
which these results are obtained follows; 
but we pass this to note what is said of 
non-magnetizable watches. These are a 
necessity to all dealing with electric ap- 
paratus, and within the last year or two 
they have received great improvement 
The difficulty was to find a material for 
the hair-spring that was non-magnetic, 
and yet reliable for time-keeping pur- 
poses. An alloy of palladium is now used, 
and has given so successful results that 
non-magnetizable watches can now be 
made to obtain the highest marks for 
class A certificate at Kew. The test in- 
cludes submission to a temperature range 
of from forty deg. to eighty-five deg., to 
exposure in an intense magnetic field, and 
to forty-five days’ rating in every possible 
position. When it is remembered that, 
out of the millions of watches made an- 
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nually, only some two thousand are 
thought good enough to face the Kew 
test, and that out of these only fifteen to 
twenty per cent. secure the A certificate, it 
will be understood how excellent these 
non-magnetizable watches can be made. 
Last year a gold minute and split seconds 
chronograph watch with non-magnetizable 
balance, constructed by Messrs. Smith, 
obtained, in the temperature tests at Kew, 
19.7 marks out of a possible 20; that is, it 
was almost theoretically perfect. It was 
selected for special mention in the Annual 
Year-Book of the Proceedings of the Royal 
Soctety, 


Cast-Iron Grafting. 

AS a rule, success in casting a mass of 
iron so that it fuses upon and becomes an 
integral part of another piece previously 
cast and placed in the mold has not been 
so great as to encourage most founders to 
undertake the job. The secret of the mat- 
ter appears to lie in the fusing of a por- 
tion of the cold piece to a sufficient depth 
at the place where it meets the new metal; 
and it seems that the composition of the 
new metal ought to be the same, at least 
approximately, as that of the old. 

The fusion of the old metal to a sufli- 
cient depth requires that the new metal 
should be of enough larger quantity than 
the volume of the part to be grafted on 
to allow its running steadily over the part 
of the cold metal to be fused for the time 
required to effect the fusion; that the 
metal poured to effect the fusion should 
be hotter than is required for the ordinary 
casting of the piece to be grafted on; that 


’ the mold should be of a character to resist 


and stand up well under this higher heat ; 
and that provision should be made for the 
free running off of the superfluous molten 
metal used to heat the cold part to the 
fusing point, and also for suddenly stop- 
ping this flow when the fusion has pro- 
ceeded to the desired limit. As a prac- 
tical economy, it is well also to provide for 
receiving in ladles the superfluous metal, 
and using it for filling other molds where 
a oolder metal will answer. 

Every one of these practical points is il- 
lustrated in the operation of grafting 


wabblers upon eight-inch train rolls as 
carried out with entire success by Mr. W. 
L. Hayden, and described by him in Zhe 
Foundry (July) as follows: 

“ Everyone familiar with the hard wear- 
ing strain that these parts are subject to 
will be interested in knowing that graft- 
ing can be done so as to insure practical 
results. In the first place, we drill and 
break off the part which may be left of the 
wabbler, so that it is almost flush with the 
journal bearing. The fragment of the 
wabbler thus having been removed, we 
chip off this fragment in a thorough man- 
ner, so as to remove all rust where the 
melted iron comes in contact. A pit is 
then dug in the ground of such depth as 
to receive one-third of the roller, and is 
rammed with sand, so as to keep the 
roller in a perpendicular position. It is 
best to place a level on the journal bear- 
ing, to obviate an uneven pressure when 
the iron is poured. Having made a pat- 
tern of the wabbler and journal bearing, 
we are able to make a perfect dry sand 
mold similar to any dry sand core. The 
outside diameter of the mold should be 
the same as that of the roll, so that it will 
stand perpendicularly. We then place the 
mold over the journal bearing, putting paste 
and sand where it forms its bearing on the 
shoulder of the roll. The dry sand mold 
should have a tap-hole even with the sur- 
face of the journal bearing, where the graft- 
ing takes place, so that the iron fed from 
above can escape, after flowing over the 
iron surface at the bottom. At the top a 
runner notched through the mold is cut 
to let the overflow escape in one direction 
and into a receiving bed below, after the 
tap hole is plugged. We next take three 
parts of a round iron flask large enough in 
size to allow about a three-inch clearance, 
and slide them down over both the mold 
and the roll, until it stands about three 
inches above where the mold and the roll 
join. The clearance then is filled with 
sand and rammed, so as to strengthen the 
mold on the shoulder. We then build up 
with iron flasks, weights, or anything suit- 
able, until even or almost so with the tap 
hole, covering the top plate with green 
sand and forming a runway for the bottom 
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waste to feed into the ladle placed below, 
to be carried away and used in some mold 
that the deadness caused by the process 
does not harm. This saves any waste of 
iron. Now that things are placed properly 
to receive the iron, we can proceed, as fol- 
lows: about three to four bull ladles of 
cold-blast iron are poured respectively 
into the top of the mold, tapped directly 
into the ladle from the cupola, so as to ob- 
tain iron of the highest possible heat. 

* “This iron passes completely over the 
surface below, and should be continued 
until the cold iron is melted to about three 
inches in depth. This can be easily de- 
termined by sounding with a small iron 
rod, and subtracting the difference in 
depth from the top of the mold at the be- 
ginning from the increased depths as the 
processcontinues. The amount of iron to 
be used cannot always be determined, as 
success is due entirely to bringing the cold 
iron to a heat of 3,477 degrees F., or over, 
thereby insuring a perfect and homogen- 
eous combination of old and new iron. 
These rolls were not rapped out for one 
day after pouring, so as to allow the iron 
to anneal somewhat. They were put a 
week afterwards in their respective places 
in our rolling mill, and two hundred tons 
of quarter-inch steel rods were rolled from 
one and three-eighths billets without a 
mishap. When taken out, there was no 
impression whatever from the severe 
test, and it was noticed particularly that 
the coupling boxes showed marked signs 
of the severe work undergone.” 


The Serpollet System. 

THE Serpollet system of propelling 
horseless carriages appears to have been 
the most successful system yet exploited. 
A large number of these cars are said to 
be running in Paris and its vicinity, and 
the cost of running, according to Engzneer- 
ing Mechanics for July, averages 5% cents 
per mile as compared with 9% cents per 
mile by systems formerly employed. It is 
added that many more Serpollet cars are 
soon to be placed in service. 

The key to the mechanical success of 
this system undoubtedly lies in the very 
ingenious steam generator employed, in 
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which steam is generated almost instanta- 
neously and with a degree of safety that 
compares favorably with that of steam 
boilers of older construction. Small quan- 
tities of water are flashed instantaneously 
into steam, the form of tubes—steel or 
copper—being that which results from 
flattening a cylindrical tube until a narrow 
passage—called “a capillary space 
formed. ‘A sufficient number of these 
flattened tubes placed in a fire-box consti- 
tuted the generator at first, but at present 
a sufficient number of steel tubes are as- 
sembled in U shapes, ends circular and 
threaded, connected at ends for free cir- 
culation, Only the flattened or capillary 
portions of the tubes are exposed to the 
direct action of the fire, the ends and con- 
necting pieces being beyond its action, and 
therefore subjected to far lower tempera- 
ture. The tubes are capable of sustaining 
working pressures beyond rooatmospheres 
and in extreme temperatures. Amongst 
many Official trials carried out to test 
the strength of these elements, the follow- 
ing may be mentioned. One end of the 
tube was hermetically sealed, and the 


other was connected to an hydraulic 
pump. The tube was then placed in a 
forced fire and raised to a red heat, and 
was then subjected to a pressure of 200 at- 
mospheres; under this extreme test it was 
impossible to detect any deformation that 


could be measured by gage. By a minis- 
terial decree dated October 13, 1888, the 
Serpollet generators are licensed to work 
at a pressure of 94 atmospheres. 

“ Proceeding gradually during the last 
eight years, the Serpollet generators, at 
first only made of 2 and 3 horse-power, 
are now constructed, in large numbers, of 
25 horse-power ; and, instead of being only 
able to drive a tricycle weighing 700 
pounds, they are largely used for high- 
speed cars weighing 20 tons. Cars hold- 
ing six persons are operated at a cost of 
six cents per mile.” 

Of course, an active circulation has to 
be maintained in these flattened tubes. A 
pump is, for this purpose, driven from an 
eccentric on the forward axle of the car. 
A starting pump is placed in the driver’s 
compartment. 
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The transmission of power from the 
motor to the driving wheels is by a chain 
and sprocket attachment, analogous to 
that so successfully applied to the modern 
bicycle. The system has proved equally 
good for tramway cars and carriages run 
upon the ordinary highways. 


The Vibration of Engine Foundations. 

IN treating this subject Mr. James 
Whicher (The Electrical Review, London, 
July 17) takes the broad ground that no 
amount of elaboration of foundations af- 
fords a safeguard against vibration, and 
that this safeguard is to be reached only by 
a perfect balancing of the engines them- 
selves. In illustration of this proposition, 
he imagines a single crank unbalanced en- 
gine of, say, ten inches stroke, with recip- 
rocating parts weighing five hundred lbs. 
while engine and foundation block to- 
gether weigh five hundred times as much. 
Then, if the whole be considered as float- 
ing entirely free in space, like Mahomet’s 
coffin, the oscillations of the piston must, 
by the elementary laws of dynamics, pro- 
duce a counter oscillation in the larger 
mass, the “ stroke” or amplitude of which 
will be 1-sooth of ten inches, or .02 inch. 
If the centre of gravity of the larger mass 
be not in the line of motion of the smaller, 
there will be a considerable tilting oscilla- 
tion also, covering, in fact, an angle equal 
to that subtended at the C. G. of large 
mass by the stroke of the C. G. of the 
small mass ; and the direction of the oscil- 
lations in space will be changed into the 
line joining the C. G.’s at the moment of 
starting from rest. 

When the foundation block is firmly im- 
bedded in the ground, its oscillations will 
be damped, but in what degree it is impos- 
sible to surmise. It becomes the source 
of vibration waves propagated through the 
earth around, in some respects as sound 
waves would be, and with the same velocity, 
—but chiefly as surface waves. Wave mo- 
tion implies a growing lag of phase of the 
oscillations of masses, as farther distant 
from the source. Wherefore, in a perfectly 
elastic medium, it is a balanced motion, 
the sum of all the momenta being nil. 

It is not deemed safe to trust to the earth 


et 


MECHANICAL ENGINEERING. 


to eliminate these vibrations before they 
reach a point where they may be objec- 
tionable. The vibrations are considered 
almost entirely due to the action of recip- 
rocating parts, and, in balancing these 
parts, it is necessary to consider, not merely 
the actual motions, but their resultants. 
Here the author strikes the keynote of all 
perfect balancing of moving parts; the 
action of the counterbalance must be in a 
direction opposite to that of the resultant 
of motion of the parts to be balanced,—a 
fact not well understood by many con- 
structors, who thus place their counter- 
balances in ineffective positions. Ina con- 
tinuation of the discussion this point is 
elaborated. 


Testing Lubricating Oils. 

A CHEAP, simple, and easily-manipulated 
device for testing lubricating oils was re- 
cently presented in American Machinist by 
Mr. W. E. Crane, from which description 
the following is condensed. . 

“Get a box at least as long as the diame- 
ter of the shaft; have it babbitted, and drill 
a hole through the top and nearly through 
the babbitt, so that a thermometer will 
nearly reach the shaft. 

“ Put a clamp on the box as shown, hav- 
ing one side long, so as to have a hinged 
support fastened to the floor on the short 
end and a weight on the long end. Pro- 
vide a sight-feed oil-cup so as to feed a 
certain amount of oil for, say, ten min- 
utes. 

“Tf you have a standard oil, screw the 
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clamp together, adding weight as neces- 
sary, until in the ten minutes the tempera- 
ture will rise twenty-five degrees, or there- 
abouts,” 

To test any other oil for lubrication with 
reference to the standard selected, adjust 
the feed to the same rate, tighten the 
clamp till the weight is lifted, and note the 
rise in temperature. 

Of course, there are other qualities de- 


Thermometer 


LI 
| Weight 


LY American; Machinist 
FRICTION_DEVICE FOR TESTING OILS. 


sirable in lubricating oils besides lubricat- 
ing power,—to wit, their degree of liquidity 
in cold weather, their behavior when agi- 
tated with water in cases where oil and 
water may get mixed as in some steam 
engines, and the ease with which the oil 
may be filtered to render it again fit for 
use when collected from drips, etc. Min- 
eral oils filter best, and do not form emul- 
sions with water, like animal oils, but 
they heat up quicker in the testing. Mr. 
Crane says that, in a mill where the oil is 
not to be filtered, the oil showing least 
rise in temperature is best, provided 
that it feeds well, does not gum, and 
is sufficiently liquid for use in cold 
weather. 
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Current Leading Articles on Mechanical Engineering in the American, English and British Colonial Engi» 
neering Journals—See Introductory. 


The Machine Shop. 


7272. Cast Iron Grafting. W. L. Hayden 
(How wobblers may be grafted on to 8-in. rolls 
and be made to endure all the wear and strains 
required, Interesting and instructive descrip- 
tion with illustrations), Foundry-July. 500 w. 

7351. Machine for Shaping Sprocket Wheels 
by Broaching (Illustrated description of a 
machine for broaching all the teeth of a bicycle 
sprocket wheel at one stroke). Am Mach-July 
30. 400 w. 

7354. Walker's Magnetic Clutch for Drill 
Presses (Illustrated description of clutch as ap- 


We supply copies of these articles. 


plied toa drilling machine). 
400 w. 

7421. Points in Shop Management. B. F. 
Fells (Need of thorough-going, alert mechanics. 
Shiftless ways in some shops lately seen). Ir Tr 
Rev-July 30. 1100 w. 

7514. Lathe Work Support. John Randol 
(Illustrated description of a support used in 
making long screws). Am Mach-Aug 6. 500 w. 

*7529. Electric Wheel Welding Machine 
(Illustrated description of a machine for welding 
up wheels with metal hubs and spokes). Ind & 
Ir-July 31. 1000 w. 


Am Mach-July 30. 


See introductory. 
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Steam Engineering. 

7035. Operating Engines without a Natural 
Supply of Condensing Water, or the Continuous 
Use of Injection Water. E, J. Philip (The 
leading points as at present practiced). Can 
Elec News-July. 2000 w. 

7048. Smoke Prevention from a Mechanical 
Standpoint. C. H. Benjamin (Extract from 
paper read before the Civil Engs.’ Club of 
Cleveland. The essentials of a good smoke pre- 
venting device, and causes for failures in me- 
chanical stokers as smoke preventing devices). 
Safety V-July. 1500 w. 

7092. Tests of the Efficiency of an Injector. 
Karl Andréa (Results and tabulated data ob- 
tained from a series of experiments upon a Pen- 
berthy injector), Eng News-July 16. 700 w. 

7108. Tests of Two Systems of Firing on a 
Water-Tube Boiler (Records of two tests con- 
ducted by George H. Barrus at the Edison 
Electric Illuminating Co.’s Atlantic Ave. power 
station, Boston, Mass, which had for an object 
a comparison of two systems of firing,—the com- 
mon method of spread firing and a coking sys- 
tem in connection with a brick roof over the 
front of the furnace. Data show superiority of 
‘spread firing), Eng Rec-July 18. 600 w. 

+7167. Boiler Inspection (Proposed addition 
to existing rules, as they relate to shells and 
riveting). Ind Engng-June 20, 2500 w. 

7238. The Coming Boiler (The water-tube 
boiler is treated as a mechanical necessity, since 
the safe limit of pressure for the cylindrical 
boiler has been reached. Abstract of address 
by G. B. Hartley, before the Boilermakers’ 
Assn.) Min & Sci Pr-July 18. 600 w. 

*7275. The Vibration of Engine Founda- 
tions. James Whitcher (The proposition toward 
which the argument is directed is that elabora- 
tion of foundations affords no security against 
injurious vibrations, which can only be obtained 
by perfect balancing of the engine plant), Elec 
Rev, Lond-July 17. Serial. Ist part. 1400 w. 

*7290. The Evaporative Condenser for 
Steam Engines (The first part contains general 
remarks and illustrated description of appli- 
ances), Mach, Lond-July 15. Serial. Ist 
part. 2000 w. 

*7295. The Commercial Efficiency of Steam 
Boilers. A. Hanssen (Read before the Civil 
and Mechanical Engs. Soc. The author utilizes 
material supplied during the past ten or fifteen 
years of experimental investigation, particularly 
that derived from experiments of Donkin, Ken- 
nedy, Unwin, Kestner and Déry,—for the de- 
termination of a form of boiler that will produce 
steam most cheaply, and to arrive at conclusions 
as to the extent to which cheap steam production 
must be sacrificed to other considerations), 
Engng-July 17. 3200 w. 

7352. Snap Piston Rings. 
(Directions for fitting, with diagrams), 
Mach-July 30. 1200 w. 


F. A. Halsey 
Am 


7406. Fly Wheels for Steam Engines. E. 
F, Williams (Discussion of the proper propor- 
tion of wheels under certain specified conditions, 
with rules for their construction and perform- 
Elec Engng-Aug. 


ance), 3000 w. 


We supply copies of these articles. See introductory. 
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7426. New Vertical Cross Compound En. 
gine at Whitman Mills, New Bedford, Mass, 


(Illustrated detailed description). Power-Aug, 
1400 w. 
*7432. On Smokeless Combustion and 


Boiler-Firing. W. Hempel (Abstract from 
Stahl und Eisen. The author combats the 
statement commonly made in text books that 
the two compounds, carbon monoxid and car- 
bon dioxid, result in combustion according to 
the quantity of air supplied .to the fuel, and 
holds that the character of the products de- 
pends also upon conditions of temperature and 
pressure), Col Guard—July 24. 700 w. 


7513. Quick-Opening Throttle Valves. Peter 
H. Bullock (The author believes that while, asa 
rule, throttle valves should be operated slowly, 
provision for operating them quickly ought also 
to be provided for use in cases of emergency, 
He illustrates and describes means for doing 
this, of his own devising). Am Mach-Aug 6, 
700 w. 


7515. Some Features about the Belgium En- 
gines of H. Bollinckx. John E. Sweet (lllus- 
trated description, with comments upon the 
system of active steam jackets, which is a feat- 
ure of these enginés) Am Mach-Aug 6. 
1300 w. 

Miscellany. 

*7009. Chronograph Watches (Recent ad- 
vances in the horological art. Measuring short 
periods of time with extreme accuracy), Engng 
-July 3. 2200 w. 

*7044. The Duty of Pumping Engines. Du- 
gald Baird (Read before the Mining. Inst of 
Scotland. Easy method of finding duty, with a 
few examples). Can Min Rev-June. 3500 w. 


+7053. The Air Lift Pump. C. C. Stowell 
(Deals with the early history of raising water by 
air lift, its general principles, and with an in- 
stallment, at Rockford, Ill., with illustrations and 
discussion). Ill Soc of Engs & Surv-11r An 
Rept. 2800 w. 


+7054. The Hydraulic Ram for use in Public 
Water Works Systems. Daniel W. Mead (The 
author thinks this machine is less perfectly un- 
derstood than almost any device that has been so 
long before the public, and this paper is an ex- 
planation of its principle and action and illus- 
trates and describes existing forms. Discus- 


sion). Ill Soc of Engs & Surv-11 An Rept. 
4500 w. 
7094. New Foundry of the Niles Tool 


Works, Hamilton, O. (Illustrated description). 
Eng News-July 16. 600 w. 


+7201. The Theoretical and Measured 
Pumping Power of Windmills. E.C. Murphy 
(A contribution of data and formulz to the art 
of constructing and operating windmills), Am 
Soc of Ir Engs-April, 1895. 3500 w. 

7203. About Test Sections. P. Kreuzpoint- 
ner (An argument in favor of using as large size 
test pieces of metal as is practicable), Ir Age- 
July 23. 2200 w. 

7214. Pneumatic Power in Workshops. John 
Davis Barnett (A paper read before the Canadian 
Soc of Civ. Engs., Toronto. Qualitative 


rather than quantitative results are dealt with ; 
the author stating that reliable data for quantita- 
tive results are, in his opinion, not at present 


obtainable. Discussion). Can Eng-July. 
6000 w. 
7215. The Power of the Future. Thomas 


Frood (Steam is considered as having had its 
day. Gas and electricity are now contending 
for supremacy and at present the author believes 
gas has the lead, but he thinks electricity will 
win in the long run), Can Eng-July. 1500 w. 


7216. A Question in Mechanical Design. 
R,. W. King (The question discussed relates to 
screw threads of bicycle pedals. Which side of 
the bicycle should be the pedal with the left 
hand thread?), Can Eng-July. 1000 w. 


7227. The Bicycle (Illustrated history, be- 
ginning with the tandem wheeled hobby-horse of 
the last century). Sci Am-July 25. 1800 w. 

7229. The Sewing Machine (History from 
the date of allowance of Elias Howe’s applica- 
tion for U.S. letters patent, in 1846, to the 
present time. Illustrations of the earlier ma- 
chines). Sci Am-July 25. 3000 w. 

7230. Agricultural Machinery (History of 
reaping machines). Sci Am-July 25. 4200 w. 

7232. Fifty Yearsin the Printing Business 
{Illustrated historical sketch), Sci Am-July 25. 
1700 w. 

7273. How to Gaina Knowledge of the 
Nature of Cast Iron (Plain pointers upon prac- 
tical iron founding, inthe form of questions and 
answers), Foundry-July. Serial, Ist part. 
1800 w. 

*7279. Machinery Bearings. John Dewrance 
(The results of a series of experiments under- 
taken by the author to determine the frictional 
resistance to shafts revolving in bearings under 
varying loads when subjected to different con- 
ditions). Ind & Ir-July 17. 3800 w. 

*7280. Gas Engines as Economical Motors. 
J. Holliday (The first part contains general re- 
marks ; discusses the advantages of subdivisions ; 
comparison of systems. etc), Prac Eng—July17. 
Serial, Ist part. 2000 w. 

*7294. The Training of Apprentices (The 
system in use in the French railway workshops. 
The idea is to educate the apprentice in theory, 
simultaneously with his manual training). 
Engng-July 17. 1100 w. 

7346. The Making of a Band Saw (Illus- 
trated description). Ir Age-July 30. 2000 w. 

7348. The Repair of Single Tube Bicycle 
Tires (Several methods of repair are described, 
with numerous illustrations). Sci Am-Aug. I. 
2000 w. 

7355. Uses and Advantages of a Public 
Supply of Compressed Air. Frank Richards 
(Explanation of a way whereby water motors 
may be used in connection with a supply of com- 
pressed air), Am Mach-July 30. 1200 w. 

7364. A Steel Framed Wheel r1oo-ft. in Di- 
ameter (Illustrated detailed description). Eng 
News-July 30. 400 w. 

7366. The Evils of Fictitious Accuracy (A 
severe editorial criticism of methods adopted by 
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some engineers, which assume to give greater 
accuracy in statement of results than the limits 
of error will justify, or that can be practically 
useful), Eng News-July 30. 1600 w. 

*7387. A Water Power and Compressed Air 
Transmission Plant for the North Star Mining 
Company. Grass Valley, Cal. “Arthur De Wint 
Foote (Abstract of paper read before the Am. 
Soc. of Civ. Engs. General description), Am 
Eng & RR Jour-Aug. 2200 w. 

+7389. Sharp’s Shaft Coupling (Coupling in- 
vented and designed by Prof. Archibald Sharp 
of Central Technical College, South Kensing- 
ton, Eng). Ind & East Eng-July 4. 800 w. 


7417. The Introduction of Oil in Bearings 
(An experimental research), Eng Rec-Aug 1. 
1100 w. 

7428. Where Shall We Locate the Power 
Plant? C.C. Dennis (Anestimate of cost as 
affected by location, collaterally touching upon 
the necessity for steam heating, as an element 
to be considered in the answer to the question). 
Sta Eng-Aug. 1400 w. 

7484. Testing Machine of 200,000 Ibs. Ca- 
pacity forthe University of New York (Illus- 
trated description). Eng News-Aug 6. 500 w. 

7485. Heating aCotton Mill from the Hot 
Well cf a Condensing Engine (Extract from 
paper by George W. Weeks, read before the 
New England Cotton Mfrs. Assn. and printed 
inthe Providence Journal. Brief description of 
a blower system for heating and ventilating. in 
which the pipes of the heater are filled with 
water from the hot well of the condensing en- 
gine instead of with steam). Eng News-Aug 

2000 w. 

*7496. The Manufacture of Power (Editorial 
reviewing the benefits to mankind due to the 
discovery of the means to manufacture unlim- 
ited power. The intellectual progress of the 
race not only became possible but a necessity). 
Engng-July 31. 2800 w. 

*7511. Air Compressors. Philip R. Bjér- 
ling (Describes the different types of air com- 
pressors, giving illustrations, and states facts 
regarding their efficiency). Col Guard-July 31. 
Serial. Ist part. 2000 w. 

¥7518. Chains and Chain Iron. G. N. 
Shawcross (Qualities of iron suitable for chains ; 
different kinds of chains ; tests for determining 
quality and the commencement of an illustrated 
description of processes for manufacturing 
chains, are the topics presented in part first). 
Prac Eng-July 31. Serial. ist part. 3500w. 

*7527. Noteson the Introduction and De- 
velopment of Rope Driving. Abram Combe 
(Notes, chiefly historical). Ind & Ir-July 31. 


2000 w. 
*7552. Flax Scutching and Flax Hackling 
Machinery. John Horner (Read before the 


Inst. of Mech. Engs., at Belfast. Illusttated 


description of machines and processes). Eng, 
Lond-July 31. 2500 w. 
+7561. Aerial Tramways. W. R. Shaw 


General considerations relating to rope convey- 
ors, and a list of some of the most interesting 
lines), Ind & East Eng-July 11. 2200 w. 
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The Influence of Metalloids in Cast Iron. 

THE Western Foundrymen’s Associa- 
tion, following the suggestions of a paper 
by Major Malcolm McDowell reported in 
The Iron Age, has undertaken a work of 
striking significance and of almost over- 
whelming extent. It is, briefly, the actual 
determination, by an exhaustive series of 
metallurgical, chemical, and physical tests 
of the exact influence of all the usual 
minor-constituents,—carbon, manganese, 
silicon, phosphorus, and sulphur,— not 
only separately, but in the widest range 
of varying proportion in combinations of 
two or more. 

At present, as Major McDowell states, 
the whole subject of grading pig is in the 
most unsatisfactory and nebulous condi- 
tion. The supposedly corresponding 
grade numbers of northern and southern 
furnaces do not agree, nor is there “a 
reliable similarity in the corresponding 
numbers of different furnaces in either 
section,” even though these numbers are 
supposed to be based on the simple me- 
chanical test of fracture. When it comes 
to a consideration of actual composition 
and suitability for different classes of 
castings, the trade is still further at sea. 

Nearly every foundryman has at times 
made an exceptional metal, but how he 
did it he does not know, nor has he ever 
since been able to reproduce it. Others 
have, by experimenting with different 
brands of pig iron, produced an excep- 
tional metal, and, as long as they were 
sure of the same pig, they duplicated it. 
But what special metalloids acted in com- 
bination with the iron they were unable to 
tell. 

That such a state of things is eminently 
unsatisfactory goes without saying. 

The furnaceman and the foundryman 
are alike interested in knowing the value 
of each constituent element composing 
the pig that is made by one and used by 
the other,—not so much a scientific ex- 
pression of their value, but a practical 
demonstration that will enable the one to 
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formulate a specification of his wants that 
the other may meet the requirements 
with as much ease and precision as he 
does the wants of the chemist of the 
steel maker. As a general thing, the 
foundryman does not know the chemical 
constituents of a metal that will makea 
casting for a special purpose. He buysa 
metal from the furnaceman that the one 
thinks and the other hopes will make 
what they want; neither are certain, both 
are guessing, each holding the other re- 
sponsible if it fails, both claiming the 
honor if it succeeds. 

It is to be assumed without question 
that the furnaceman is just as desirous as 
the foundryman to reach a more satisfac- 
tory and certain knowledge, but facts are 
not at hand. 

There is more or less information sci- 
entifically expressed of the nature and 
relations existing between iron and carbon 
and the various influences exerted on 
them bythe four different metalloids,— 
silicon, phosphorus, manganese, and sul- 
phur. This information is not put in 
so practical a form as to designate the 
value of these elements in making up a 
specification for certain grades of metal. 

However, there are already indications 
of the inception of a new order of things. 
Out of all this anxiety from “ guessing ” is 
evolving a new condition. Here and there 
foundrymen are adding laboratories to 
their equipment, and the chemists are 
learning the value of certain metalloids in 
making special castings. 

Toconfirm and expedite the new era, 
Major McDowell suggests joint action in 
carrying on the experiments. “ Knowing 
the great value,” he says, “of a knowledge 
of the relations which exist between differ- 
ent metalloids and iron in making cast- 
ings, I think it would be advisable to make 
a series of experiments to determine these 
relations and their relative values. I 
would use a cupola that would melt 1,000 

pounds an hour, taking 250 pounds on the 
bed, tapping the latter amount into a ladle 
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of that capacity, from which I will take 
the tests necessary. Charcoal should be 
used as fuel, until the desired metal is 
found, and then coke or anthracite coal 
used to determine their effect on the 
standard.” 

Under these conditions heats would be 
made, ‘keeping all but one of the vari- 
ables constant, and increasing one metal- 
loid.” The first series would be with iron, 
carbon, and varying silicon; in the next, 
manganese would be substituted for sili- 
con, the third and fourth would be with 
both manganese and silicon, first one and 
then the other being varied. Then phos- 
phorus will be introduced. With the en- 
tire series completed and tabulated, there 
will be demonstrated, as Major Mc- 
Dowell thinks, the effects of the metal- 
loids and their combinations upon the 
physical, chemical, and metallurgical tests, 
determining the practical value of each or 
of a combination of the metalloids in 
making cast iron ina cupola. The impor- 
tance of the work suggested appealed at 
once to the Association, and a committee 
of three was authorized to carry on the 
tests and experiments under the direction 
of the board of directors of the Western 
Foundry-Men’s Association. 

The undertaking is stupendous. As 
The Iron Age remarks editorially, “the 
work, if done exhaustively (and to be 
valuable it cannot be done otherwise), will 
certainly extend over several years, re- 
quiring patient industry and unselfish de- 
votion ” by the members of the committee, 
It is greatly to be hoped that the work 
will receive, as it deserves, the suggested 
assistance and codperation of the techni- 
cal schools. They could hardly undertake 
anything in their laboratories more in- 
structive to the students or more helpful 
to the iron industries. 

Non-homogeneous Alloys of Gold. 

AN article by Edward Matthey “ On the 
Liquation of Certain Alloys of Gold, appear- 
ing ina recent numberof ature, abridged 
from a paper before the Royal Society, 
gives some curious and interesting infor- 
mation on the apparent extreme difficulty 
of securing a homogeneous composition 


for certain alloys of gold with the baser 
metals. The subject is described as being 
invested with considerable practical im- 
portance though the new extracting pro- 
cesses which are sendingto Engiand, from 
South Africa especially, “a series of alloys 
of gold and of the base metals that have 
hitherto rarely been used in metallurgical 
industry.” 

To illustrate the difficulty, Mr. Matthey 
gives the results of a number of assays ofa 
typical ingot. Four determinations made 
on a portion of metal cut from an upper 
corner varied from 465 parts of gold per 
1,000 parts to 664 parts per 1,000, 

Three assays made of a piece from the 
bottom of the same ingot gave 652 parts of 
gold per 1,000 as the highest result, and 
332.5 as the lowest. 

Evidently, gravity was not the causative 
agent inthe matter, or the gold would 
have been in larger proportion at the bot- 
tom. Still more evidently, there was 
nothing like uniformity of composition 
anywhere in the mass. 

The whole ingot was then brought into 
fusion, and small “dip” samples were 
taken from the thoroughly-stirred molten 
mass; but these again gave results varying 
from 562.3 to 653.5, showing that “ re- 
arrangement (on cooling) could take 
place within the limits of a fragment of 
metal which did not weigh more than a 
few grams.” 

Separation of the metals was finally made 
in mass, showing the actual value of the 
ingot to be £1,028, while an average of 
all results would have fixed it at £965,—a 
very large error. 

The actual analysis proved to be: 


“ Suspicion at once fell on lead and zinc 
as disturbing elements,” and a long series 
of experiments showed that lead exerts a 
much greater disturbing influence than 
zinc. More interesting still was the attack 
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on the problem along the line “ of Roberts- 
Austen's method of fixing the solidifying 
points of metals on ‘cooling-curves’ ob- 
tained by the aid of thermojunctions con- 
nected with autographic recorders. Such 
curves showed that a triple alloy of lead, 
gold, and zinc has three ‘freezing- points.’ 
The mass sets, as a whole, at a single 
main point of solidification, but the lead 
and the zinc associated with some gold 
retain a certain amount of individual in- 
dependence, and, by falling out of solu- 
tion, separately destroy the uniformity 
of the mass, even though the mass itself 
be small,” 

“ After a long series of experiments, a 
metallic solvent was sought which would 
enter into union with the gold, the zinc, 
and the lead. Silver proved to be such a 
solvent,—and solidified alloys of gold, 
containing not more than thirty per cent. 
of lead and zinc, may be made practically 
uniform in composition by adding fifteen 
per cent. of silver to the mass when fluid.” 

The diagrams, however, which are ap- 
pended to illustrate the multiple deter- 
minations made on spherical ingots of 
varying compositions, do not at all bear 
out this general statement. Fig. 12, which 
is “alloyed so as to contain fifteen per 
cent of silver,” and therefore should be 
practically uniform, gives thirteen results, 
varying all the way from 533.8 to to 595, 
which seems like anything but uniformity, 
although it is again specially cited as 
showing how greatly the arrangements of 
the alloy has been modified by the pres- 
ence of the silver. 

It is true, however, that it is greatly 
better than the preceding sample, contain- 
ing only seven per cent. of silver, which 
varied from 413.8 to 707.2; but this in 
turn is far worse than the alloy of 75 parts 
gold, 15 parts lead, and Io parts zinc, 
without any silver at all, which, in five de- 
terminations, varied only from 650.7 to 
790.8. 

On the other hand, zinc alone does not 
seem to show the disturbing influence at- 
tributed to it. An alloy of 95 parts gold 
and 5 parts zinc gives twelve determina- 
tions all lying between 942.7 and 945, and 
one of 90 parts gold and Io parts zinc 
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gives twelve results between 899 and go1.s. 
But both of these results are cited by the 
author as showing a “ decided tendency of 
liquation of gold toward the center.” 

Probably, with the full text and com- 
plete series of illustrations, the graphic 
representations would appear more con- 
sistent with the statements of the paper. 
As it is, the figures seem hardly to enforce 
Mr. Matthey’s very interesting investiga- 
tions and conclusions. 


Increased Blast-Furnace Output. 

THE age of intensified production has 
made its influence felt in the iron industry. 
Not many years ago a furnace making a 
hundred tons a day, or, at the outside, a 
hundred and twenty-five tons, was consid- 
ered a very large producer; about three 
years since, Mineral Industry commented 
upon the increased output resulting from 
better ore-treatment and improved prac- 
tice generally, and reported that Alabama 
furnaces formerly rated at ninety tonsa 
day were now making one hundred and 
fifty. 

Recent English practice, judging from 
an address by Mr. E. Windsor Kichards 
before the Institution of Mechanical En- 
gineers, abstracted by Zhe Jron Age, 
makes even these figures seem small. 
Two hundred tons per day seems to be the 
readily realizable expectation for a furnace 
seventy-five feet high with a twenty-foot 
bosh and a ten-foot hearth, working on a 
50 per cent. ore, and twelve hundred tons 
a week is apparently the ordinary working 
average for such a furnace. 

There seems to be a tendency toward a 
reversion to a flatter bosh; some details of 
the abstract are interesting in this connec- 
tion: 

“ At Jarrow-on-Tyne a_ blast-furnace 
plent was constructed with all recent im- 
provements, from which greatly improved 
results were expected. As these results 
were not at first realized, it is of value to 
ascertain the causes, in order to avoid 
similar failure in future. The furnace, 
No. 8, is 75 feet high, bosh 20 feet diame- 
ter, having several cooling plates, angle of 
bosh 80 degrees ; hearth, 11 feet diameter; 
throat, 16 feet; bell, 11 feet; capacity of 
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furnace, 14,150 cubic feet; eight gun- 
metal tuyeres, 514 inches diameter, placed 
6 feet above the hearth level. Blast of 
34 pounds pressure per square inch, 
heated by four Cowper stoves, 73 feet high 
and 22 feet diameter, to a temperature of 
from 1,400 to 1,500 degrees F. Durham 
coke with 8 per cent. ash and I per cent. 
sulphur, 19% hundredweight per ton of 
bessemer pig iron. Production 1,000 tons 
per week from Bilbao and African ores 
averaging 50 per cent. of iron, increased to 
I,100 tons during the last few weeks. Lime- 
stone, 8 hundredweight per ton of pig. 
One pair of compound condensing verti- 
cal bl:st engines, high-pressure cylinder 
54 inches diameter, low-pressure cylinder 
72 inches diameter, air cylinders 1ooinches 
diameter, stroke 5 feet, making 17 revolu- 
tions per minute for 1,000 tons of iron per 
week. From such an installation as this 
it would be expected that a large produc- 
tion would be readily obtained at a low 
cost; but the furnace worked with great 
irregularity and was continually hanging 
and slipping. Increased blast pressures 
were tried, and failed to produce any im- 
proved results. The cause was evidently 
traceable to the steep boshes. So unsatis- 
factory and costly was the working that 
the furnace was blown out in June, 1893, 
and the boshes were altered to 68 degrees. 
Since this alteration, the furnace has 
worked well and economically. The en- 
gineering portion of the whole plant is 
well carried out, For a furnace having 
such a large reserve of blast and heating 
power, an output of only 1,100 tons per 
week cannot be considered a good return 
for the large amount of money expended. 

“Ina paper read and discussed at the 
Middlesborough meeting of this institu- 
tion in August, 1893, our past president, 
Jeremiah Head, described a blast furnace 
of peculiar internal form, designed by 
Howson & Hawdon of Middlesborough. 
On visiting last month the works of Sir 
Bernhard Samuelson & Co. in order to 
ascertain what success this new form of 
furnace had attained, I found ‘here are 
five now in operation, giving such satisfac- 
tory results that a sixth is being prepared. 
Two of the furnaces were making Cleve- 
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land iron and three hematite. No. 5 fur- 
nace with 18 feet bosh, 70 degrees angle, 
11 feet hearth, 84 feet high, had made dur- 
ing the previous ten weeks, with Rubio 
ore containing 50 per cent. of iron, an av- 
erage of 1,053 tons per week of good gray 
bessemer iron with a consumption of 18.1 
hundredweight of coke per ton of iron, the 
coke containing 10 per cent. of ash. The 
blast is supplied by ordinary vertical com- 
pound condensing quick-running engines 
at about 4% pounds pressure per square 
inch, and is heated by Cowper stoves to 
1,400 or 1,500 degrees F. By increasing 
the volume and maintaining the heat of 
the blast Mr. Hawdon expects shortly to 
attain 1,200 tons per week. 

“ The Dowlais Cardiff new blast-furnace 
plant is remarkable for efficient and econ- 
omical working. The two furnaces have 
20-feet boshes, 10-feet hearths, are 75 feet 
high, and from Bilbao ores containing 50 
per cent. of iron each furnace produces 
1,250 tons per week of good gray bessemer 
iron with a little over 19 hundredweight of 
coke per ton. The production can be 
readily increased, should the state of trade 
require it.” 


American Mines and British Investors. 

WE have heard a good deal of complaint 
and criticism of American investments by 
British investors, much of it no doubt 
well-founded, based upon conditions which 
every sound business judgment must de- 
plore, and which, we hope, criticism and 
suggestion may aid us to improve. 

But the dissatisfaction which has per- 
haps too often attended the investment of 
British capital in enterprises in this coun- 
try is something for which Americans are 
not always and altogether to blame. 
Faulty judgment in placing the money, 
and unwise operations following, have had 
their contributing influence, and for these 
our English cousins must accept the 
blame. 

Mr. Thomas Tonge, whose interesting 
article on the new gold fields of Colorado 
appears elsewhere in this number, in a let- 
ter to The Mining Journal, Ratlway and 
Commercial Gazette, seems to divide very 
fairly the burden of responsibility for many 
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of the disappointments realized in mining 
investments. He says: 

“Many mining enterprises, good and 
sound in themselves, placed in England, 
have proved financial failures to the share- 
holders by reason of the following : 

“1, Over-capitalization. For instance, a 
property for which the vender receives 
(say) £20,000, being more than worth every 
shilling of it, is floated on the British mar- 
ket at (say) £50,000 or £75,000, or even 
more, with the result that, whereas the 
property would have paid handsome divi- 
dends on a capital of £30,000, no manage- 
ment can make if pay satisfactory divi- 
dends on the exaggerated sum at which it 
is floated. 

“2, Exorbitant ‘rake off’ by promoters 
and middlemen, which inevitably is at the 
expense of the duped shareholder. Too 
many promoters are not content with a 
fair remuneration for their trouble, but 
look for big profits from unloading stock 
and not from ore shipments. 

“3, Excessive office and directors’ ex- 
penses at the English headquarters, even 
though involving the curtailing of neces- 
sary expenses at the mine, The wealthiest 
and most experienced and successful min- 
ing men in Colorado do not waste their 
time on public stock companies with the 
minimum of efficiency and the maximum 
of red tape formality and office expense, 
but form themselves into small private 
syndicates or companies, the capital being 
furnished by themselves and a few personal 
friends, and the money put into efficient 
work on the properties. 

“4, Inexperienced and incompetent min- 
ing engineers, managers, &c., usually rela- 
tives or connections of the directors, sent 
out to report upon or manage, or in some 
way draw a salary at,the mine. There are 
in Colorado considerably over a dozen 
mining engineers and experts, both British 
and American, of many years’ local experi- 
ence and unblemished reputation, who 
must of necessity be more competent to 
pass opinions on the merits of a mining 
property in Colorado than any man sent 
from England to Colorado, possibly for the 
first time, and at best only an occasional 
and transient visitor. British capitalists 
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would do well to utilize to a much greater 
extent Colorado mining engineers and ex- 
perts, and, judging ‘by past experience, 
would save large sums of money by so do- 
ing, not merely in the travelling expenses 
from England, but in the better and more 
reliable advice they would frequently get. 
Moreover, Colorado mines should not be 
utilized as eleemosynary institutions for 
younger sons and failures from England.” 
Mr. Tonge’s last point is especially well 
taken. It is not unnatural for a foreigner 
to turn instinctively for advice to an ex- 
pert of his own nationality, but in the 
great majority of cases he would do vastly 
better to consult a reputable American 
engineer, whose entire education, both 
direct and indirect, has familiarized him, 
not only with the obvious elements of the 
case, but also with the less evident condi- 
tions involved in the problem of success. 


The Mining of Talc. 

THE COLLIERY GUARDIAN gives some: 
interesting notes, abstracted by the Insti- 
tution of Civil Engineers from a paper by 
P. Pillez in Comptes Rendus de la Société 
de l' Industrie Minérale, 1895, on the “ talc 
quarries of Luzenac.” 

The abstract gives valuable information 
regarding a minor-mineral about which 
but little is generally known, especially in 
proportion to its exclusive use. We give 
the abstract in full: 

“At Luzenac, in the upper valley of the 
Ariége, talc is quarried on an extensive 
scale in the granite of Saint Barthélemy, 
a mountain 7,700 feet high, and about 20 
miles from the main chain of the Pyre- 
nees. The quarries, which are situated 
about two miles from the summit, and 
5.900 feet above the sea, are opened in 
a bedded deposit, included between mica- 
schist below and lower silurian slates 
above, which has been followed for about 
2,000 yards in a north-south direction, with 
a dip of about 60 degrees to the east, the 
thickness varying from 160 to 1,000 feet, 
as does also the composition. Masses of 
limestone and granite, the latter often 
of considerable size, are frequently found 
included in the silicate of magnesia, which 
also contains some alumina, as shown in 


ih 
By 
‘ 


MINING AND METALLURGY. 


the following analysis A, while B gives the 
composition of the talc of the valley of 
Pignerolles, in Italy, which has a high 
reputation for quality. 


A. B. 
61.85 60.60 
Magnesia.... .. 34.52 35.30 
Alumina....... 2.61 0.30 
Ferric oxid..... 0.25 0.60 
Trace 0.40 
P Not deter- 
Combined water 060 
Alkalies and loss 0.17 2.80 


“The best rock is of a brilliant white 
color, and feels greasy to the touch when 
ground to fine powder. The principal 
quarry, at Tremouin, is worked in the 
open, across the direction of the bed, form- 
ing two or three terraces, 50 feet high, the 
surface covering, 6 to 10 feet thick, having 
been first stripped. The stuff broken is 
carried by a level, in the bottom of the 
quarry, driven in the foot-wall of the vein, 
to the valley of Axiat, whence it is hauled 
in bullock wagons about 12 miles to the 
works at Luzenac, where a water-power of 
90 h.p.is obtained from the Ariége. The 
mechanical preparation includes sizing by 
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sieves, drying in a rotating-cylinder fur- 
nace, breaking, grinding, and sifting. The 
grinding is done in ball-mills, which rarely 
require to be stopped for repairs, Nearly 
the whole of the product is converted into 
powder, only a small part being made into 
pencils for marking out work on metal or 
sold inthe lump form. The consumption 
extends to almost all parts of Europe and 
America. The principal applications are 
in soap-making and perfumery, paper- 
making and weaving. It also forms an 
ingredient in wagon grease, and is used 
as an insulator for electric conductors. 
A new preparation called cupro-steatite, 
made by mixing talc and sulphate of cop- 
per, is now being tried with success as an 
insecticide in vineyards.” 


THE Australian Mining Standard chron- 
icles the completion of an eleven hundred 
foot ventilating tunnel in the Great South- 
ern tin mine, Toora, South Gippsland. The 
mine itself “ promises to be highly remun- 
erative, and bids fair to remove the pre- 
judice that Victoria is not a tin producing 
country. 


THE ENGINEERING INDEX—1896. 


Current Leading Articles on Mining and Metallurgy in the American, English and British Colonial Mining 
and Engineering Journals—See Introductory. 


Metallurgy. 


*6983. Are the Cyanid Patents Invalid? 
J. S. C. Wells (Contending that the processes of 
dissolving gold in cyanid and of precipitating it 
by zinc are public property). Eng Mag-Aug. 
3700 w. 

6989.—75 cts. Melting Points of Aluminum, 
Silver, Gold, Copper, and Platinum. S. W. 
Holman with R. R. Lawrence and L. Barr 
(Presented at meeting of the Amer. Acad. of 
Arts and Sciences. The melting points are 
offered as provisional only, but with the belief 
that they are more reliable than previous data. 
Methods and apparatus are illustrated and de- 
scribed). Tech Quar-March, 4800 w. 

7077. The Iron Industry of Southern Russia 
(From report of M. Trasenster, printed in the 
Revue Universelle des Mines. Treatsof the ore 


deposits and iron and steel works), Ir Age-July 
16. 3800 w. 
*7110. Blast Furnaces, Past and Present 


(Part first reviews briefly the past history of this 
industry). Ir & St TrdsJour- July 4. 1600 w. 


*7137. American Blast Furnace Practice. 
Jno. L. Stevenson (The first paper gives particu- 
lars, with drawings, of a blast furnace plant for 
a minimum nominal make of 200 tons per day 
of twenty-four hours, per furnace, from ores 
containing 50% of iron for which the furnaces 
were designed. Specifications of a plant of two 
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furnaces built in the United States). Eng, Lond 
-July 10, Serial. 1st part. 3000w. 


7154. Steel Makingat Birmingham. P. G. 
Shook (Extract from paper read before the 
Alabama Industrial and Scientific Society. Re- 
lates to the availability of raw material required 
for basic open hearth steel manufacture in 
Alabama). Ir Tr Rev-July 16. 1300 w. 

7202. Practical Value of the Various Metall- 
oids in Cast Iron. Malcolm McDowell, with 
Editorial (Results of researches and experiments, 
followed by brief discussion). Ir Age-July 23. 


4500 w. 
7252. Concentration of Low-Grade Iron 
Ores. William B. Phillips (An account of diffi- 


culties encountered with this class of material, 
experiments and investigations. A future article 
will give an account of experiments with the 
Wetherill concentrating process). Eng & Min 
Jour-July 25. Serial. istpart. 1200 w. 
7253. Matte Smelting in California. Herbert 
Lang (Description of the smelting works at 
Keswick, Cal). Eng & Min Jour-July25. Serial. 


Ist part. 3000 w. 
*7297. On the Liquation of Certain Alloys 
of Gold. Edward Matthey (Abridged from a 


paper read before the Royal Society. Calls at- 
tention to very irregular distribution of the 
metals in alloys of gold, zinc and lead, and sug- 


See introductory. 
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gests addition of silver to secure homogeneity). 
Nature-July 16. 1000 w. 

+7325. Middle-Product Jig. E. G. Tuttle 
(Illustrated description of a jig arranged for 
separating the middle product or middlings ob- 
tained in the concentration of certain ores, 
minerals, coal, etc., with adjustable and auto- 
matic discharges for the middle and lower pro- 
ducts). Trans Am Inst of Min Engs-July. 
1700 w. 

+7326. Eccentric Jig, with Adjustable and 
Automatic Lower Discharge Arranged for the 
Full Width of the Bed and for One or More 
Compartments. Edgar G. Tuttle ([llustrated 
description). Trans Am Inst of Min Engs-July. 
1800 w. 

+7327. A Mechanical Coke-Drawer. Robert 
A. Cook (Illustrated description of a device by 
which the coke from bee-hive ovens is extracted 
with a minimum of manual labor). Trans Am 
Inst of Min Engs-July. 1000 w. 

+7328. The Newton-Chambers System of 
Saving the By-Products of Coke-Manufacture 
in Bee-Hive Ovens. Robert A. Cook (A brief 
history of the development at Sheffield, Eng., of 
a most successful system of the utilization of by- 
products in connection with an already existing 
plant of bee-hive ovens). Trans Am Inst of 
Min Engs-July. 1200 w. 

+7332. The Sulphuric Acid Process of Treat- 
ing Lixiviation Sulphides. Frederic P. Dewey 
(Description of the Dewey-Walter process and 
its application, with itsadvantages), Trans Am 
Inst of Min Engs-July. 7500 w. 

+7333. Actionof Blast Furnace Gases Upon 
Various Iron Ores. O. O. Laudig (Experiments 
madein the laboratory of the Buffalo Furnace 
Co). Trans Am Inst of Min Engs-July. 2700 w. 

+7336. Notes onthe Walrand-Legénisel Steel- 
Casting Process. UH. L. Hollis (Brief statement 
of process with some recent changes in practice), 
Trans Am Inst of Min Engs-July. 1700 w. 

+7337. The Cycle of the Piunger-Jig ‘Com- 
munications in discussion of the paper of Prof. 
Robert H. Richards, Boston, Mass , presented 
at the Pittsburg meeting, Feb., 1896). Trans 
Am Inst of Min Engs-July. 1800 w. 

+7338. The Accumulation of Amalgam on 
Copper Plates (Communications in discussion of 
the paper of Mr. R. L. Bayliss, presented at the 
Pittsburg meeting, Feb., 1896). Trans Am 
Inst of Min Engs-July. 3500 w 

+7339. The Physics of Cast Iron (Continued 
discussion). Trans Am Inst of Min Engs-July. 
7500 w. 

+7404. The Conditions which Cause Wrought 
Iron to Be Fibrous and Steel Low in Carbon to 
Be Crystalline. W. F. Durfee (Observations and 
conclusions derived from practical acquaintance 
with the manufacture and employment of iron 
and steel. Contributive to a correct understand- 
ing of the structural relations or as indicative of 
their proper treatment). Jour Fr Inst-Aug. 
13000 w. 

*743t. The Preparation of Chemically Pure 
Iron. W A. McGillivray (From Journal of 
West of Scotland Iron and Steel Inst. Investi- 
gation carried out on the suggestion and under 
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the supervision of the late Prof. William Ditt- 
mar). Ind & Ir-July 24. 3000 w. 

7435. Standard Specifications for Structural 
Steel (Specifications are given in full as adopted 
by the Assn. of Am. Steel Mfrs). Eng & Min 
Jour-Aug I. 1500 w. 

*7479. An Improved Process of Extracting 
Gold Ores (Describes the process patented and 
perfected by J. W. Bailey, of Denver, Col., 
and the experimental plant in operation at 
Cripple Creek). Aust Min Stand-July 2. 
1500 w. 

*7497. The Action of Blast in Cupolas, 
Thomas D, West (Paper read before the West- 
ern Foundrymen’s Assn., Chicago. Power of 
blast penetration and improvements in center 
blast). Engng-July 31. 2700 w. 

*7530. Description of the Alumina Factory 
at Larne Harbor. James Sutherland (Read at 
the Belfast Meeting of the Inst. of Mech. Engs. 
Detailed description), Ind & Ir-July 31. 
2400 w. 

*7551. The Iron and Steel Works of the 
United States (Items taken from the introduc- 
tion to the ‘‘ Directory of Iron and Steel Works.” 
respecting the development and present num- 
bers of works and manufacturing plants in these 
industries). Eng, Lond-July13. 1600 w. 

Mining. 

6996. Quartz and Placer Deposits in British 
Guiana, Charles E, Clarke (Description of the 
country generally and of the Barima district in 
particular), Eng & Min Jour-July 11. 2400 w. 

6997. The Broken Hill Silver Mines in Aus- 
tralia (An account of the silver production region 
of New South Wales. Some statements taken 
from the Melbourne Aseus, the figures being 
supplemented and corrected by the companies), 
Eng & Min Jour-July 11. 2000 w. 

*7017. On Gold Mining in Rhodesia, British 
South Africa. William Fischer Wilkinson (Expe- 
riences of the writer during a visit of two months 
duration, at the latter end of 1895. The best 
way of reaching the country, the geographical 
position of the gold fields, a list of the principal 
fields with the names of some of the prominent 
mines, the geology, mining laws of the country, 
and evidence of past workings, are some of the 
subjects receiving attention). Jour Soc of Arts- 
July 3, 4400 w. 

*7045. Notes onthe Eustis Mine, Que. Raoul 
Green (Paper awarded prize of $25, being first 
in a series of students’ competitive papers read 
before the Gen. Min. Assn. of Quebec. It is 
the result of careful observation while working 
in this mine). Can Min Rev-June. 2500 w. 


*7046. The Lighting of Collieries by Elec- 
tricity (The value of electricity for this purpose, 
the conditions of underground lighting, the diffi- 
culties and suggestions, with some examples). 
Can Min Rev-June. 2500 w. 

7128. Trail Creek. David B. Bogle (The 
progress and extensive development of this 
camp)., Eng & Min Jour-July 18. 11c0 w. 

*7157. Telluride, Colorado. T. P. Van 
Wagenen (The first part consists largely of a 
description of the country, the formation and lo- 


See introductory. 


RR 


MINING AND 


Min Jour-July 11. 


cation of the mines). 
1700 w. 

7205. St Elmo and Chaffee County (lllus- 
trated description and general information re- 
garding these mines), Min Ind & Rev—July 16. 
3500 w. 

7254. Brilladora”’ Mine, Jalisco, Mex- 
ico. James L. Buskett (Illustrated description), 
Eng & Min Jour-July 25. 600 w. 

*7256. The Kent Coalfield. F. Brady, G. 
P. Simpson, and N. R. Griffith (From the re- 
sults of the investigations made it appears that 
there is enough coal to supply 30,000,000 tons 
per annum for the next 100 yrs), Coal Guard- 
July 17. 1100 w. 

*7300. Coal Mining Puzzles (The present 
position of the coal trade of Great Britain, and 
the causes. Editorial). Eng, Lond-July 17. 
1400 w. 

*7303. Gold in Western Australia. Charles 
J. Alford (Conditions of deposition, characteris- 
tics, process of working, veins, surface deposits, 
and other related topics are treated briefly). Min 
Jour-July 18. 2500w. 

*7304. Mining in Asturias (Spain).—The 
Cinnabar Zone (Description of work in this most 
important of the coal fields of Spain). Min Jour 
-July 18. 1100 w. 

*7305. Notes on the Cost of Mining and 
Earthwork in Asia Minor, Persia, and Burmah. 
T. Trafford Wynne (Statistics of the cost of 
labor in various mining operations in countries 
not often visited). Min Jour—July 18. 1600 w, 

+7334. Coal Dust as an Explosive Agent. 
Donald M. D. Stuart (Reply to criticisms made 
in discussion of the theory advanced by the 
writer, with further statement of his views formed 
from further investigations), Trans Am Inst of 
MinEngs-July. 9500 w. 

+7335. Copper Ores inthe Peronian of Texas, 
E. J. Schmitz (Report of the territory examined, 
description of ore, and its deposition), Trans 
Am Inst of Min Engs-July. 2800 w. 

7362. The Gold Belt of Gunnison County, 
Colorado. Thomas Tonge (Information ob- 
tained personally by the writer during two visits, 
examining the mines and prospects of the belts, 
which is about 65 miles long and 15 miles wide). 
Min & Sci Pr—-July 25. 1500 w. 

*7376. The Cripple Creek Goldfield (De- 
scriptive of the country, and reviewing the 
changes of the past five years). Aust Min Stand- 
June II, 2000 w. 

*7377. The Zeehan-Dundas (Tas.) Mineral 
Fields (Extract from report of the Tasmanian 
mines inspector. Information as to some of 
the geological features, with correction of state- 
ment previously made regarding concentration 
losses). Aust Min Stand-June irr. 1800 w. 

*7384. The Trail Creek District, B. C. (Full 
illustrated description of these rich mines), Can 
Min Rev-July. 10000 w. 


7436. Angels Camp, California, and Vicinity. 
H. L. Tyler (Account of the mines of these dis- 
tricts, with maps). 
1400 w. 


Eng & Min Jour-Aug. 1. 
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7437. Mineral Regions of British Columbia. 
H. M. Beadle (Illustrated description of the 
country within a few miles of Rossland). Eng 
& Min Jour-Aug. 1. 1000 w. 

*7446. A Victorian Mount Morgan (Account 
of a very rich field recently found in Australia). 
Min Jour-July 25. 1800 w. 

*7447. The ‘‘Wild West Coast” of Tasmania. 
F. E, Harris (The first part is largely descrip- 
tive of this country of vast mineral wealth). 
Min Jour-July 25. Serial. Ist part. 3200 w. 

*7448. Gold Mining in Colorado as an In- 
vestment. Thomas Tonge (Favorable account 
and claiming there is no better opening for the 
judicious investment of capital). Min Jour- 
July25. 1800 w. 

*7455. The Mining Boom in Tasmania (Re- 
port by Mr. Montgomery on mines that have 
been worked for some time). Aust Min Stand- 
June 18, Serial. Ist part. 6300 w. 

7504. Elkhorn Mountain and Rock Creek 
District of the Blue Mountains, Oregon. Robert 
W. Barrell (Description of this district, which the 
writer considers a very favorable field for capital 
to invest in mining). Eng & Min Jour—Aug. 8. 

1500 w. 

*7540. The Mining in and Around Herber- 
ton, North Queensland. John Munday (Paper 
contributed to the Aust. Assn. for the Advance- 
ment of Science. Describes lode mining and 
alluvial mlning in this locality, and machinery 
used). Min Jour-Aug. 1. 2800 w. 

*7541. Notes on the Explosion of Coal Dust. 
W. J. Orsman (From a paper recently read be- 
fore the Federated Inst. of Min. Engs. A re- 
view of demonstrated facts with other informa- 
tion). Min Jour-Aug. 1. 1500 w. 


Miscellany. 


*7039. The Carriage of Coal on Railways 
and Canals (The essential statutory provisions 
on the question in England, inciuding a brief 
account of the special tribunals which have been 
established to determine disputes respecting the 
carriage of coal on railways and canals, followed 
by the leading points of cases which have been 
adjudicated by the Supreme and Appeal Courts, 
and the Railway and Canal Commissioners). 
Col Guard-July 3. Serial. 1st part. 3200 w. 

*7040. Railway Companies and the Carriage 
of Coal (A copy of the circular issued by the 
Midland, Great Northern and London and 
North-Western railway companies on the subject 
of charges for the conveyance of coal, with 
action taken by the Coalowners’ Assn). Col 
Guard-July 3. 600 w. 

*7041. The Hungarian National Exhibition 
(A description of the interesting mining ex- 
hibit). Col Guard-July 3. 2500 w. 

*7042. Precautions Necessary in the Use of 
Electricity in Coal Mines. H,. W. Ravenshaw 
(Read before the Federated Inst. of Min. Engs. 
A few suggestions the carrying out of which 

may serve to minimize the risk both from shock 
and fire). Col Guard-July 3. 3000 w. 

7091. Uniform Methods of Testing Iron 
and Steel (Summary prepared by Henry B. Sea- 


See introductory. 
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man, of the recommendations of the committee 
of Am. Soc. of Civ. Engs. as given in their 
general report). Eng News-July 16. 1800 w. 
*7124. Baku and Its Oil Industry. W. F. 
Hume (Interesting account of the rapid growth 
of the town due to its excellent harbor and the 
oil supply. Historical account of the growth of 
the naphtha industry, description of the wells 
and method of working, with other interesting 
information). Nature-July 9. 2400 w. 


7127. The Geological Age of Gold, Dan 
De Quille (Concludes that gold bearing veins 
have been formed in all ages, but locally at dif- 
ferent times) Eng & Min Jour-July 18. 
1600 w. 

7142. A Special Hydraulic Coal Tipper at 
Ruhrort (Illustrated description. The excess 
of power furnished at the time of filling is util- 
ized to raise the empty truck), Am Mfr & Ir 
Wld-July 17. 300 w. 

7143. Nitrogen in Coal. William Foulis 
(Abstract of address before the Incorporated In- 
stitution of Gas Engineers. Suggestions point 
ing out the direction in which further investiga- 
tions may be made to recover the greater portion 
of the nitrogen now lost in the coke). Am Mfr 
& Ir Wid-July 17. 1400 w. 

7144. Coke Production in 1895. Jos. D. 
Weeks (Extract from report made to the United 
States Geological Survey. Shows the produc- 
tion outside of the Appalachian region is a 
growing one), Am Mfr & Ir Wlid-July 17. 
1500 w. 


+7153. The Petroleum Industry in Japan 


(Editorial on the value of the oil industry in 


Japan and the effects on the markets of China 
* and India). Ind Engng-June 13. 600 w. 

*7163. Coaldust and Explosives. HH. Rich- 
ardson Hewitt (Abstract of a lecture before a 
meeting of undermanagers and deputies of the 
Gresley and Coalville districts. History of the 
subject, with opinions of the writer), Col Guard- 
July 10. 2800 w. 

+7166. Report on Indian Coals (Letter to 
the editor quoting from report by Sir Frederick 
Abel). Ind Engng-June 20. 350 w. 

7255. Sepiolite. R. Helmhacker (Descrip- 
tion of formation, locating deposits, and quali- 
ties of this mineral), Eng & Min Jour-July 25. 
2000 w. 

*7257. The Coal Owners and the Wages 
Question (Statement of Thomas Ratcliffe Ellis, 
secretary to the Federated Coal Owners, with 
regard to the present position of the wages 
question in the coal trade), Col Guard-July 17. 
2800 w. 

*7258, Electrical Haulage at a German Col- 
liery. Herr Koepe, Zeitschrift des Vereins 
deutscher Ingenieure (Description of the in- 
Stallation at the Ewald pit, near Herten). Col 
Guard-July 17. 1200 w. 

*7259. <Afterdamp. TT. Getrych Davies 
(Read before the So. Wales Inst. of Engs. 
The writer’s experience in dealing with the 
gases met with after colliery explosions). Col 
Guard-July 17. 2000 w. 

+7263. Brazil: Minerals, Mining, etc., of 
the State of Bahia (Report of consul on the 
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minerals and metals of this region). Cons 
Repts-July. 1600 w. 


*7287. Dr. Haldane on Carbon Monoxide 
Poisoning (Reference made by Frank Clowes to 
the work of Dr. John Haldane, with extracts 
from his report on ‘‘ The Causes of Death in 
Colliery Explosions, etc”). Jour of Gas Legt- 
July 14. 2200 w. 


*7291. Petroleum (Where found, how ob- 
tained, and the manner of using it, with illustra- 
tions). Mach, Lond-July 15. 1800 w. 

+7323. Faulting and Accompanying Features 
Observed in Glacial Gravel and Sand in South- 
ern Michigan. Carl Henrich (Interesting geo- 
logical features, with a possible explanation of 
the cause), Trans Am Inst of Min Engs-July. 
1300 w. 

t7324. Vein-Walls. T. A. Rickard (Inter- 
esting study of the subject with many illustra- 
tions). Trans Am Inst of Min Engs-July. 
12000 w. 


+7330. Rapid Section Work in Horizontal 
Rocks. Marius R. Campbell (A new system in- 
troduced by the writer which has met with 
general approval). Trans Am Inst of Min 
Engs-July. 5400 w. 

+7331. Gold in Granite and Plutonic Rocks. 
William P. Blake (Examples showing that we 
must recognize such rocks as truly gold bearing). 
Trans Am Inst of Min Engs-July. 2800 w. 


*7434. Explosive Mixtures of Combustible 
Gases with Air. Frank Clowes (Summary of a 
lecture delivered at the Gas Inst. Deals with 
the explosion of combustible gases and the 
limits ; poisonous constituent in coal gas, gas- 
eous fuel, and in the products of theirincomplete 
conbustion ; detection and measurement of car- 
bonic oxide, etc), Col Guard-July 24. 2800 w. 


*7494. ‘The New South Wales Coast. Joseph 
E. Carne (Its geology and mineral resources). 
Aust Min Stand-July 9. 2000 w. 

7502. The Occurrence of Platinum in New 
South Wales. J. B. Jaquet (Abstract of reports. 
Account of discovery and work), Eng & Min 
Jour-Aug. 8. goo w. 

7503. The Mineral Fuels of Manitoba and 
the North West Territories. William Pearce 
(A subject of interest to settlers as a portion 
of the country is to a large extent a treeless 
plain. Coal, natural gas and _ petroleum 
have been found). Eng & Min Jour-Aug. 8. 
2200 w. 

7505. Some Minerals Found in the Republic 
of Guatemala. John Rice Chandler (List of 
minerals with location and brief description). 
Eng & Min Jour-Aug. 8. 1000 w. 

*7512. The Rate of Increase of Tempera- 
ture with the Depth of Subterranean Opera- 
tions (Notes of investigations and experiments 
on the subject). Col Guard-July 31. Serial. 
Ist part. w. 

7533. Brookwood Coal Washer. F. M. 
Jackson (Read before the annual meeting of the 
Alabama Industrial and Scientific Society. De- 
scribes and illustrates the washer in successful 
operation by the Standard Coal Co., of Brook- 
wood, Ala), Am Mfr & Ir Wid-Aug. 7. 1200 w. 


See introductory. 
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Effects of Steam Road-Rolling on Gas and 
Water Mains. 

IN this department of our May number 
a paper upon the effects of steam road- 
rolling read by Mr. H. Humphreys before 
the Institute of Civil Engineers was re- 
viewed. The subject was again taken 
up for discussion before the Association 
of Municipal and County Engineers at 
Brighton, England. The injury resulting 
to drains and pipes was admitted, and the 
following rules for putting down drains 
and mains, adopted in Nottinghamshire, 
were read by one of the members: 

“When road material or foundation is 
taken out, it shall be properly sorted, and 
any portion that may be soft or wet shall 
be entirely removed from the roads. The 
trench shall be re-filled with as much of 
the dry material as the county surveyor 
shall consider fit for the purpose : provided 
always that the foundation of the road 
shall be made up with four inches of hard 
dry core, cinders, or rammel, with a final 
coat, four inches thick, of new, good, 
sound metalling, similar in character to 
that of the existing road. As each layer 
of the new filling-in and road surface is 
made, it shall be thoroughly well rammed. 
Should any unevenness afterwards occur, 
the road surface shall be made good with 
approved sound road material. Pipes and 
drains laid beneath any road under the 
jurisdiction of the county council shall, if 
within three feet of the surface of the 
road, be covered with at least six inches of 
concrete surrounding the pipes or drains, 
or the pipes or drains shall be constructed 
of iron. It must be clearly understood 
that all pipes and drains shall be laid so as 
to permit a steam-roller to be used at any 
time over the same; and the council shall 
be held free, in case of any accident hap- 
pening to the pipes or drains—the cost of 
re-instating any pipe or drain that may be 
broken or damaged being borne by the 
authority, company, or persons laying or 
owning the pipes or drains.” 
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The gentleman who brought these rules 
to the notice of the meeting said that such 
pipes and mains as had been injured in 
Nottinghamshire have usually been those 
that required abolishing by reason of their 
bad condition. 

Another member complained of the dif- 
ficult position in which engineers were 
placed with reference to damages. Any- 
one using a steam-roller was liable for the 
damage done by that roller to gas or 
water mains, unless he could prove that 
the pipe damaged had been improperly 
laid. This was a very difficult thing to do. 
If the company gave evidence to the effect 
that the pipe was properly laid, it was a 
very hard matter for the local authority to 
prove it was otherwise. What he appre- 
hended was that some day or other there 
would be a serious catastrophe. There 
would be a leakage of gas, resulting from 
a fracture of the mains, which would blow 
up two or three houses, and cause several 
deaths; and there would be a big bill to 
pay. Then this question of liability would 
be brought before them in a very unpleas- 
ant way. 

Another member, who had been com- 
pelled to quit using a fifteen-ton roller and 
substitute for it aten-ton roller by the 
action of a gas company which feared in- 
jury to its mains, said he had obtained 
nearly or quite as good results by the use 
of the ten-ton roller, leaving it to be in- 
ferred that the use of heavier rollers was 
not necessary. He also asserted that the 
ten-ton roller did just as much work as the 
fifteen-ton roller. Another member fully 
agreed with this statement, as the result 
of his experience. It appears from this 
discussion that the use of the fifteen-ton 
rollers is being discontinued by some en- 
gineers, except in making roads under 
which there are no pipes. One member 
recounted his experience with the heavy 
roller, from the use of which an explosion 
of gas resulted, and said that since that 
time the use of a roller weighing more than 
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ten tons has been prohibited in Brighton, 
except in suburbs where there are no un- 
derground pipes to be injured. 


A New Setting for Gas Retorts. 
THIS new system of setting retorts has 
been discussed in various journals devoted 
to the gas industry, and all seem to con- 
cede that it is another stride in the pro- 
gress of the art. Zhe Engineer (June 5) 
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the quenched coke towards the walls of 
the house. This handling of the coal 
breaks it up more or less into breeze; 
hence more of thecoke is retained in good 
condition by the avoidance of the shovel- 
ling alluded to. 

The first setting of this sort was built at 
the East Greenwich works of the South 
Metropolitan Company, England, at which 
works the method has had a trial during 


JOYCE'S GAS RETORT SETTING 


has published an illustrated description, 
which we draw upon for this review. 

The new setting obviates any interrup- 
tion of fires or accidents to firemen that 
may occur in drawing the red hot coke 
from the retorts into the coke-hole, and 
effects a considerable saving in labor and 
in space now required for shovelling back 


the past winter and present summer, and, 
it is said, has achieved unqualified suc- 
cess. 

The accompanying engravings illustrate 
the description. 

Instead of making the bench solid, as 
shown in Fig. 1,—the old way,—‘ The 
system consists, as shown in Fig. 2, in 


| 
Al 
Fig 1. 
a 
a 


forming a tunnel in the middle of the 
retort bench, extending throughout its 
length, and on a level with the floor of the 
ovens. The doors of the furnaces on both 
sides of the bench open on to this tunnel, 
and the clinkering and raking of the fires 
are done from it. The fuel is fed into the 
generator at a mouthpiece on the stage- 
level, but in all other respects the furnaces 
are in effect reversed, and the faces of the 
stack below the stage are unbroken by 
doors or dampers. The firemen do not 
enter the coke-hole, and its capacity for 
coke storage is much increased. The coke 
is quenched and loaded direct into the 
wagons without previous handling. The 
firemen working in the tunnel are not in- 
terrupted by the drawing of the retorts, 
and thus a saving of labor is effected, while 
the furnaces are accessible for inspection 
at all times. In constructing a bed on the 
tunnel system there is a saving of bricks, 
as the solid mass of brickwork in the mid- 
dle of the bench is considerably dimin- 
ished. It is claimed for the system that 
in one year it effects a saving more than 
ufficient to compensate for the outlay of 
converting existing benches to it. The 
South Metropolitan Gas Company have 
been so well pleased with the working of 
the experimental bed that they have now 
nearly completed the work of converting 
the beds in all their retort-houses at East 
Greenwich tothe new system. The benches 
and system of firing at that works were 
very favorable to the conversion, and un- 
doubtedly a great economy has been ef- 
fected. 

“In other cases, as when a flue runs the 
length of a stack in the position required 
by the tunnel, greater but not insuperable 
difficulties would be offered to the work of 
conversion. The coke-hole space at East 
Greenwich is very cramped, and no doubt 
the make of breeze under the old system 
of working was greater there than it is at 
many works, and for the same reason fatal 
accidents to firemen appear to have been 
of more than common frequency there. 
But in houses where the coke-hole is of 
ample width we have witnessed bad acci- 
dents to firemen from the falling coke and 
tar, and, as a preventive of these, Joyce’s 
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tunnelled beds are to be commended. In 
these same wide retort-houses, too, the 
labor expended in shovelling back the coke 
from the face of the stack towards the 
wagons is immense, and therefore the dic- 
tates of economy would favor the adoption 
of the tunnelled retort beds. When the 
system is being introduced in a new set- 
ting, several minor improvements may be 
made, such as shoots from the top of the 
stack into the tunnel, which save much 
labor with the wheelbarrow. Some set- 
tings now in course of construction at the 
East Greenwich works will have this use- 
ful addition to the tunnelled retort beds.” 

In conclusion, The Engineer expresses 
the belief that this is one of the most val- 
uable improvements in retort houses 
which has been produced in recent years. 


How Water Meters Should Be Set. 

FROM a report of a committee of the 
American Water Works Association ren- 
dered at the recent Indianapolis meeting 
of that body, the following summary of 
the principal essentials is prepared. 

The plan of placing meters in cellars, 
while presenting the advantage of pro- 
tecting them from frost, is objectionable 
on account of inaccessibility when tenants 
are absent, the danger to inspectors of the 
attacks of vicious dogs, etc. Setting me- 
ters in pits in side-walks or yards in cold 
climates is also objectionable, though in 
warm Climates it is not so, the inconveni- 
ence of uncovering the pits from snow and 
ice being the principal objection to this 
position. From careful consideration of 
the facts the committee arrived at the 
conclusion that no position that will be 
generally applicable can be fixed upon. 
The recommendation is made, however, 
that all meters be set either by the water 
departments or under their immediate su- 
pervision. Each waterdepartment should 
endeavor to have all its meters set in a 
uniform manner. This will be found to 
aid greatly in removing, repairing, and 
reading. The inlet and outlet of meters 
should be plugged up before being shipped, 
to prevent foreign matter from accumu- 
lating in them. They should be thor- 
oughly blown out and subjected to a bench- 
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test under varying deliveries before being 
set. They should in all cases be set level, 
when possible, and should also have strain- 
ers attached to the pipe connection. The 
size and kind of meter for each service 
should always be specified by the water 
departments. Meters supplying steam 
boilers should have a check-valve placed 
between the meter and the boiler, pro- 
vided, however, the boiler is equipped with 
a safety valve. If this precaution is not 
taken, serious consequences are likely to 
ensue. In all cases a stop and waste-cock 
should be placed between the meter and 
street main; also a stop-cock between the 
meter and riser, or services. This will be 
found a great advantage in removing and 
testing meters, and will more than repay 
the additional outlay. No lead of any kind 
should be used in making joints, 

When meters are set in cellars, they 
should be placed as near the wall as pos- 
sible, and they should also be accessible for 
light repairing, removal, and inspection, 
When there is danger from frost, the meter 
should be encased in a wooden box of 
suitable size, with a hinged cover, and 
packed around with sawdust, mineral 
wool, or other non-conducting material: 
When meters are placed in sidewalks or 
yards, they should be set in either a brick 
pit or an iron or wooden box, which should 
be of such size as to allow of its removal 
without disturbing the box. The pit or 
box should have an iron cover (preferably 
hinged) with some locking device, to pre- 
vent tampering and depredations. The 
meter should be set at such a depth as to 
prevent freezing, and, if necessary, packed 
around with sawdust or other suitable ma- 
terial. In extreme cases it would be ad- 
visable to construct the pit with a false 
bottom and fill above this with sawdust. 
The question of material for the box or 
pits is one to be decided according to cir- 
cumstances, remembering, however, that 
brick and iron ones are more economical 
in the long run. In setting meters in the 
sidewalk, the meter should be placed about 
eighteen inches inside of the curb, and un- 
der no circumstances be nearer the wall of 
building than two feet. In setting in any 
of these positions described, the meter 
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should always be equipped with the cocks, 
etc., above named, 


An Illustration of the Utility of Water 
Meters. 

EDITORIALLY 7he Engineering Record 
calls attention to the experience of the 
municipal government of Richmond, Va., 
in an abstract of a report for 1895, of 
Mr. Charles Bolling, superintendent of the 
water-works of that city, and cites this 
experience as an illustration of the econ- 
omy which results from the employment 
of water-meters. One of the incidents 
connected with the use of meters is as fol- 
lows : 

“The Chesapeake & Ohio Railway 
has a tank supplied from the city mains. 
In July last 2,428,900 gallons passed 
through the meter, making the bill for the 
month $170.02. The company promptly 
objected to the amount of the bill. Upon 
examination, a large hole was discovered 
in the pipe leading from the tank, and 
through this water was flowing to an un- 
derground drain. This was repaired, and 
the bill for August was $34.30. Had there 
been no meter there, the leak would not 
have been discovered, and the city would 
have lost $1,508 worth of water in one year. 

“ In 1894 651 meters were set, and the 
pumpage for that year was 1,000,000 gal- 
lons per day less than in 1893. In 1895 
282 meters were added, and the pumpage 
was 500,000 gallons per day less than in 
1894. That is, although 875 taps had been 
added in these two years, the quantity of 
water pumped was reduced 1,500,000 gal- 
lons per day. Nearly all these meters 
have been set inthe higher portion of the 
city. Had they been set in the lower por- 
tion of the city, where the pressure is 
greatest, the saving would probably have 
been greater. As it is, an improvement 
in the pressure at several of the high 
points is already noticeable.” 

The editorial reviewed makes a point 
not noticed in Mr. Bolling’s report,—to 
wit, that ‘such leaks as he describes not 
only cost the city for the water lost, but 
lead ‘to a demand for expensive additions 
to water-works before they are actually 
needed or can be afforded.” 


A committee of investigation, to con- 
sider and report upon the average con- 
sumption Zer capita in Richmond, re- 
ported that the consumption averaged 126 
gallons per head, of which only five per 
cent. is metered. “‘ The committee estima- 
ted that 60 gallons daily would be a proper 
per capita allowance fora city as far south 
as Richmond, and recommended that me- 
ters be introduced to reduce the consump- 
tion to this figure, in preference to in- 
creasing the capacity of the works. As the 
present capacity of the works is 12,000,000 
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*6985. 


The Important Future of Producer- 
Gas. Ill. A. Humboldt Sexton (Showing the 
advantages of gaseous fuel and the various 
methods of producing it), Eng Mag-Aug. 
4200 w. 

7032. Acelytene Gas. 
general essay, historical and descriptive). 
Elec News-July. 3800 w. 

7115. Prepayment Meters. M. Van der 
Horst (Three months’ experience with these 
meters in Utrecht, Holland). Pro Age-July 15. 
1800 w. 


7423. The Wrecking of Holder No. 1, Sta- 
tion C, of the Laclede Gas Company During the 
Recent Cyclone at St. Louis, Mo. D. 
Hough (Profusely illustrated description). 
Age-Aug. I. 800 w. 


*7424. Some Labor-Saving Methods in Pho- 
tometrical Testing. Henry O'Connor (Read at 
the annual meeting of the North British Assn. 
of Gas Managers. The use of the graphic 
method in photometrical work, and the substitu- 
tion of mechanical means for this method. 
Also discussion). Gas Wld-July 25. 3000 w. 


*7425. The Permanency of Illuminating 
Gas. William Young (Read before the N. 
Brit. Assn. of Gas Managers. The effect of 
vapor tension and absorption of illuminating 
constituents by oil, modifications of permanency, 
etc). Gas Wld-July 25. 6800 w. 

+7457. The Welsbach and Other Incandes- 
cent Gas Lights. George S. Barrows (Descrip- 
tions of fair examples of this large family of gas- 
lights, and a description of the process of manu- 
facture of the Welsbach light at Gloucester, 
Discussion). Pro Eng’s Ciub of Phila-July. 
3000 w. 


George Black (A 
Can 


Pro 
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+7061. Which Should Have the Steeper Grade, 
Main Drain or Laterals ? (A general discussion). 
Ill Soc of Engs & Surv-11 An Rept. 1800 w. 


7107. Surface Drainage of Suburbs (Abstract 
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gallons daily and the population 95,0c0, it 
will be seen that the population of Rich- 
mond could be doubled before an enlatge- 
ment of the works would be needed, ifthe 
waste of water was checked as recom- 
mended, and that there would seem to be 
no need of burdening the citizens of Rich- 
mond with the expense of enlarged works 
that more properly should be borne by the 
next generation.” Perhaps no better ex- 
ample of the salutary effect of meters in 
preventing careless and wanton waste of 
water could have been selected, than this, 


of a report (1895) by Bertrand T. Wheeler, Supt. 
of Streets, Boston, Mass.). Eng Rec-July 18. 
1200 w. 


7284. The Providence Sewer Tunnel (Illus- 
trated description). Eng Rec-July 25. 600 w. 


*7408. Intercepting ard Relief Sewers. 
Charles Carroll Brown (The object of the writer 
is to show that the principles of intercepting and 
relief sewers can often be applied with advantage 
to the sewer system of small cities). Munic 
Engnog-Aug. 1500 w. 

Streets and Pavements. 

*7176. Howto Lay ‘‘Cement” Street Pav- 
ing (Plain practical directions for paving, with 
illustrations of kinds of work, description and 
cuts of tools), Ill Car & Build-July 10. 1700 w. 

Water Supply. 
7020. The Cold Spring, N. Y., Concrete 


Dam (An illustrated description of some inter- 
esting features of a system of water-works just 


being completed at place named). Eng Rec- 
July tr. 1300 w. 
+7055. A Novel Test of the Flow of an Ar- 


tesian Well. W. D. Peace (Water bearing 
stratum reached at 700 feet below surface. Tests 
were made for determining head as well as flow). 
Ill Soc of Engs & Surv-rith An Rept. 2200 w. 

7088. A Small Asphalt-Lined Reservoir at 
Indio, Cal. J. B. Lippincott (Description. 
Composition of the asphalt concrete. Experi- 
ence and general remarks). Eng News—July 16, 
600 w. 

710s. The Galveston Water-Works (Illus- 
trated description. Part first contains history of 
development and investigation, map and profile, 
proposed and adopted location of wells, designed 
and constructed standpipe, suction well, deter- 
mination of size of conduit and analysis of en- 


gine requirements). Eng Rec-July 18. Serial. 
Ist part. 2500 w. 
7129. Laying Water Mains. J. H. Decker 


(Common sense remarks and suggestions). Fire 


& Water-July 18. 1800 w. 


See introductory. 
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7282. Some of the Factors Which Determine 
the Efficiency of Filters for Water Purification. 
James H. Fuertes (Description of European 
methods of solving the problem of efficiency. 
Theoretical considerations affecting the question 
systematically presented, in connection with 
actual mechanisms employed). Eng Rec-July 
25. Serial. Ist part. 2800 w. 

7283. The Fort Field Reservoir, Yonkers, 
N. Y. (Illustrated description). Eng Rec-July 
25. 80ow. 

7288. Report of Committee on Best Methods 
of Setting Meters (Presented to the convention 
of the American Water Works Assn. at Indian- 
apolis. Deals with the practical details of posi- 
tion, size, etc., of water meters for different ser- 
vices), Fire & Water-July 25. goow. 

$7310. The Purification of Public Water 
Supplies. George H. Rohe (Address delivered 
at the meeting of the American Medical Assn, 
at Atlanta, Ga. A general review of the sub- 
ject in its relation to public sanitation, and the 
prevention of epidemic diseases), San-July. 
3000 w. 

7365. Some Facts about Slow Sand Filtration 
of Water. Mrs. Percy Frankland (The fluctua- 
tions in the quality of filtered water as indicated 
by systematic bacterial examinations are noted, 
with conspicuous examples ; and while efficient 
filtration is of the highest sanitary importance, 
it is shown that this does not render us inde- 
pendent of the nature of a water supply). Eng 
News-July 30. 1300 w. 

7370. Flowage Test ofa 14-in. Riveted Steel 
Main at New Westminster, B. C. A. McL. 
Hawks (Description of pipe and of tests). Eng 
News July 30. 2000 w. 

+7388. Schdnheyder’s Positive Water-Meter 
(Illustrated description of a new form of this 
meter brought out in 1895). Ind & East Eng- 
July 4. 1400 w. 

*7413. Water Supply (Editorial. General 
considerations relating to features of municipal 
engineering practice and apportionment of 
water rates). Engng-July 24. 1400 w. 

7415. Evolutions of Water Supplies. J. T. 
Fanning (Abstract of a paper delivered before 
the Indianapolis convention of the Am. Water 
Works Assn. Some interesting facts), Eng 
Rec-Aug. I. 1200 w. 


+7458. The Water Supply of Rome. Henry 
Leffmann (Description of ancient water works of 
Rome, compiled from a variety of sources 
which the author names, and which form a sort 
of bibliography of the subject), Pro Eng’s 
Club of Phila-July. 3500 w. 


7482. The Water Supply for San Diego, 
Cal. (The steps taken toward municipal owner- 
ship of the water-works. The developing the 
supply includes a rock fill dam with an asphalt 
face 3100 ft. above the sea, and some 50 miles 
of conduit), Eng News-Aug. 6. 700 w. 

7508. The New Arched Dam at Nashua, N. 
H, (Illustrated description of the new dam of 
the Pennichuck Water-Works Co, of Nashua, 
N. H). Eng Rec-Aug. 8. 

*7555. Masonry Dams, Remscheid and 
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Chemnitz Water Works (Illustrated descrip- 
tion). Eng, | ond-July 31. goow. 

*7557. Discharge Tunnels from Reservoirs, 
James A. Paskin (Points in construction that 
demand special attention under special condi- 
tions), Eng, Lond-July 31. 2200 w. 


Miscellany. 


7018. Garbage Cremation in Europe. 
James H. Fuertes (Describes cremation as the 
author personally saw it cariied out in the city 
of Hamburg, and also in Leeds, Eng., with 
some experimental data). Eng Rec-July 11, 
2300 w. 

+7052. The Disposal of Garbage. Charles 
S. Hill (Considers this a new and important 
field for engineering effort. and discusses its 
general features), Ill Socof Engrs & Surv-1: 
An Rept. 3500 w. 

+7056. ‘Tests of a Vitrified Earthenware 
Water Conduit. Dabner H. Maury, Jr. (The 
pipes were 24” diameter. The construction of 
the conduit is described, the nature of the tests 
explained, and extensive table of data is pre- 
sented, with discussion). Ill Soc of Engs & 
Surv-1r An Rept. 4500 w. 


+7057. Sanitary Engineering and _ State 


Boards of Health. Jacob A. Harman (Review 
of work done by State boards of health, with cis- 
Ill Soc of Engs & Surv-1r An Rept. 


cussion), 
6500 w. 

7106. Final Disposition of the Wastes of 
New York City (Extended abstract of a report 
by George E. Waring, Jr., Commissioner of 
Street Cleaning of New York), Eng Rec-July 
18. 2000 w. 5 

7111, A Fabric of Misstatements (Editorial 
criticism of the paper entitled ‘‘ The Municipa! 
Ownership of Gas Plants” read before the :e- 
cent New Haven street-lighting convention). 
Pro Age-July 15. 3000 w. 

7112, The Reply of Houston, Kennelly and 
Kinnicutt, to Criticisms on the Pregressive Age 
Report, Concerning the Cost of the Carbide of 
Calcium (Editorial comment), Pro Age-July 
15. 700 w. 

7113. Reply of Progressive Age Commission- 
ers to Criticisms on the Cost of the Carbide of 
Calcium (In this reply the various criticisms and 
allegations which have appeared in different 
papers and which tend to throw doubt upon the 
validity of the conclusions arrived at by the 
commissioners, are met seriatim, and supple- 
mented by press comments upon the work of the 
commissioners). Pro Age-July 15. 3000 w. 

7114. Standards of Light. Edward L. 
Nichols, Clayton H. Sharpe. and Charles P. 
Matthews (Preliminary report of the sub-com- 
mittee of the Am Inst. of Elec. Engs., presented 
at the general meeting, New York, May 20, 
1896). Pro Age-July 15. 4500 w. 

+7309. More About the Public Rain Baths. 
Moreau Morris (Read at the Conference of 
Charities, New York. Historical sketch of the 
attempts that have been made to establish free 
public baths in New York city, of which the 
public rain baths are the latest phase), San- 
July. 5600 w. 


We supply copies of these articles. See introductory. 
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Articles of interest to railroad men u ill also be found in the departments of Civil Engineering, Electricity, 


The Prolonged Era of Economy. 

THE extent to which rigid retrench- 
ment and reduction of expense still pre- 
vail in the administration of railroad af- 
fairs generally throughout the country is 
well illustrated in the statistics just pub- 
lished by the interstate commerce com- 
mission, abstracted from the eighth stat- 
istical report of that body. True, there 
are signs here and there of a feeling of 
greater financial freedom, but these are 
not numerous or important enough to af- 
fect much the general impression. 

The year’s increase of mileage was lower 
than ever before, even in 1894, being but 
1,948.92 miles, or 1.09 per cent. Four- 
teen roads were abandoned, 9 merged, 32 
reorganized, and 28 consolidated, none of 
which processes suggest financial expan- 
sion. 

The increase in number of locomotives 
in service was but 207,—not an adequate 
proportion even to the small increase in 
mileage; the cars of all classes in service 
actually decreased 7,517, and in freight- 
cars alone the decrease was 9,050, though 
this is partially due to the increase of non- 
reporting private line equipment. 

The total number of employees was 
slightly increased, being 785,034 on June 
30, 1895, or 5,426 more than at the cor- 
responding date last year; but the in- 
crease appears to have been in mainte- 
nance of way and maintenance of equip- 
ment, and some other departments where 
economy has over-reached its limit; in 
five groups of employees there was a de- 
crease. 

It is not surprising to find that the 
same reluctance to incur any expense ap- 
pears again with marked effect in the fig- 
ures of train-brake and automatic-coupler 
equipment. Out of a total of 1.306.260 
locomotives and cars, only 362,498 were 
fitted with train-brakes, and 408,856 with 
automatic couplers, on June 30, 1895, the 
additions for twelve months being but 
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31,506 as to train-brakes and 51,235 as to. 
couplers, the deficiency being especially 
noticeable in the locomotives in freight 
service. 

When the statistics of operation and of 
finance are examined, the reasons for the 
minimizing of expenditure are readily ap- 
parent. Freight-tonnage, indeed, in- 
creased about 8 per cent., the total num- 
ber of tons carried being 696,761,171 ; but 
the haul was, in the average, shorter, and 
the number of tons carried one mile (85,- 
227,515,891) was but 5.74 per cent. greater 
than in 1894. Passenger business, on the 
other hand, showed a marked decline, 507,- 
421,362 passengers being carried alto- 
gether,— 33,266,837, or about 6.5 per cent., 
less than in 1894 ; but the passengers car- 
ried one mile were about 16 per cent. less 
than in the preceding year. As a net re- 
sult, passenger revenue decreased 11.6 per 
cent., and freight receipts increased only 
4.36 per cent. 

The ratio of operating expenses to op- 
erating income, which in 1894 was 65.80 
per cent., in 1895 was 67.48 per cent. The 
total income from operation was some- 
what greater than in 1894, but the in- 
crease was more than wiped out by the 
decrease in income from investments and 
other sources, and the railways of the 
United States closed the year with a def- 
icit from the year’s operations of“ $29,- 
845,241, which was met by a decrease in 
accumulated surplus, or by the creation of 
current liabilities.” 

Stock to the amount of “ $3,475,640,203, 
or 70.05 per cent. of the total outstanding, 
paid no dividend, and $904,436,200, or 
16.90 per cent. of funded debt, exclusive 
of equipment trust obligations, paid no 
interest during the year covered by the 
report.” And, “of the stock paying divi- 
dends, 6.89 per cent. of the total stock 
outstanding paid from 4 to 5 per cent.; 
5.39 per cent. of this stock paid from 5 to 
6 per cent.; 4.41 per cent. paid from 6 to 7 
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per cent.; and 3.99 per cent. paid from 7 
to 8 per cent. The average rate on all the 
dividend-paying stocks was but 5.74 per 
cent.; the average return on the entire 
railway stock capitalization of the country 
was about 1.74 per cent.” 

And now come the framers of the Chi- 
cago platform with a demand “ for the en- 
largement of the powers of the interstate 
commerce commission, and such restric- 
tions and guarantees in the control of 
railroads as will protect the people from 
robbery and oppression.” From the re- 
port of the commission itself, it appears 
that robbery is a most unprofitable occu- 
pation, and the oppressor barely escapes 
from starving on his spoils. 


American and British Permanent Way. 

Our highly esteemed contemporary, 
The Engineer, seems to be having a ter- 
rible time over the question of permanent 
way. Some of its unfeeling correspond- 
ents persist in urging “that American 
track isso much better” “that no time 
should be lost in discarding the English 
cross: sleeper and chain forthe flanged rail 
and tie,” and, as Zhe Engineer holds 
“that the normal English road, with a go- 
pound or, better still, a 100-pound rail, 
makes the best track in the world,” this is 
very painful to its feelings, and necessi- 
tates repeated self-administration of edi- 
torial argument to neutralize the appar- 
ently highly disturbing effects of these 
suggestions. 

However, having again attained a com- 
fortable composure, which “ will not con- 
cede fora moment” that English roads 
“have anything to learn from American 
practice,” the present attack seems to be 
over, and the American roads at least have 
lost nothing thereby. 

The curious thing is that, so far as can 
be discovered by a thorough examination 
of the exchanges, Zhe Engineer is doing 
this furious battle solely against shadowy 
figures of the mist,—ghostly shapes of 
correspondents whose exasperating effect 
can hardly be explained, unless, indeed, 
like specters in the hands of the dramatist, 
they are the counterpart of certain uneasy 
operations of the mind, and merely em- 
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body with hideous concreteness vague sus- 
picions which 7he Engineer would rather 
bury from its own sight in its own soil. 

Imagine the Rat/road Gazette coming 
out in every other issue with an elaborate 
argumentative defence of ‘American 
track;” and yet,as Zhe Engineer remarks, 
“nothing like finality has been arrived at” 
on this side as to many details. But this 
evidences only the flexibility of the type,— 
a merit, not a defect or limitation. 

As The Engineer has been allowed to 
have the discussion so completely to itself, 
it may interest some of those who do 
not see it to know how defective our pro- 
duct appears to an unsympathetic obser- 
ver. The italics are ours. “ When yellow 
pine or softer woods are used (for ties), it 
has been found mecessary to interpose be- 
tween the rail and the wood a large piece 
of boiler-plate.” 

Even with eighteen ties to the rail, “the 
roads are far from perfect; very grea/ 
difficulty is experienced with the joints ;” 
“one of the most serious objections to the 
flanged rail is that it is next ¢o zmpossible 
to fish it satisfactorily.” 

It is “a road very difficult to repair, be- 
cause the removal of a rail in practice 
means the destruction of the sleepers” ; 
“the sleeper is virtually ruined by the ex- 
traction of the spikes, and we believe it is 
the practice on most, if not all, first-rate 
roads to put down new ties whenever rails 
are renewed.” Zhe Engineer is entirely 
misinformed. It is not the practice to do 
anything of the kind. 

These renewals seem very alarming 
things: it might almost be inferred that 
the chief occupation along a railway line 
was taking up rails and relaying them. 
“A gang of plate-layers,” we are told, 
“could replace a couple of lengths of rail 
before an American gang would get the 
spikes out.” It would be interesting to 
see the test; but, after all, the more im- 
portant consideration is to keep a good 
smooth track down. 

Lastly, 7he Engineer finds a.“ mystery” 
in the reported failure of an experimental 
section of “ normal” English track under 
American rolling-stock on the Pennsyl- 
vania railway. 


& 
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“The speeds on the Pennsylvania Rail- 
way are not greater than those used onthe 
London and North Western, Midland, and 
other first-class lines here. The loads 
carried per wheel are almost the same; 
rather heavier, we think, in this country 
than in the United States.” * * * “And 
now we aretold by one eminently qualified 
to make the statement that a first-class 
English road will not bear American roll- 
ing-stock.” Some one should tell our 
doubting friends that American rolling- 
stock is very much heavier than English. 
The load of 18 tons per axle, which it cites 
as having been attained in English practice, 
is evidently in locomotive building; an 
equal weight per axle is not at all unusual 
in American engines. 

Our heavier sleeping-cars are nearly or 
quite as heavy as a locomotive; and in 
total weight of trains, or in weight im- 
posed per rail, there is no comparison. 

The record-breaking train on the Lake 
Shore, by which (to quote 7he Engineer's 
still suspicious language) such “‘ enormous 
speeds are said to have been attained,” 
weighed about 225 tons,—just about the 
weight of an average English express 
train; but it was a very light train of 
three cars only. Itis not at all unusual 
for through trains on our trunk lines to be 
made up of ten cars or more, six or seven 
of them being sleepers of the heaviest 
type, making a load of 500 tons behind 
the tender. 

The English roads have not yet offered 
anything nearly approximating such 
weights as this; but the amusing surprise 
and satisfaction with which the “ corridor- 
cars” on the east and west coast lines have 
been received may grow into a demand 
from the British travelling public for 
greater comfort, and inaugurate a revolu- 
tion in favor of a nearer approach to 
American standards of car-building. 

If this should practically transfer Amer- 
ican rolling-stock to British roads, there is 
little doubt that the result of the Pennsyl- 
vania experiment will be repeated in Eng- 
land. 

But 7he Engineer certainly is in a posi- 
tion exciting sympathy. It is very annoying 
to find facts obstinately antagonizing an a 
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prior? conclusion. The most comforting 
course is to discredit the facts, but such 
comfort is unfortunately transitory. 


The Railway as an Exponent of Civiliza- 
tion, 

THERE is something taking about this 
title; it has not, so far as we know, been 
seized upon by any railroad essayist, but it 
would furnish a fine text for a writer gifted 
with a broad and intimate knowledge of 
his subject and fired by a fine enthusiasm 
for its importance. 

The railroad is classed, by many careful 
thinkers, as beyond all question the most 
powerful influence upon modern life in its 
broadest significance. For, beyond its 
potent effects on commerce, industry, and 
finance is the more important, if some- 
what less tangible, force it has exerted on 
thought, education, social customs, and 
political conceptions. It has endowed the 
national body not only with more powerful 
and fully-developed muscles, but, far more 
than this, with a new and most highly 
developed nervous system, bringing every 
remote member into intimate connection 
with the great centers, and binding all 
together in a community of feeling and an 
interdependence of existence never before 
dreamed of. It overleaps geographical 
and political boundaries, tying nations 
together with bonds that can hardly be 
broken; for one word written on strategic 
lines of railway in war, there might be ten 
thousand for its continuous and well-nigh 
unbounded influence for peace. 

As a southerner remarked to the writer 
some months since, standing on one of the 
crumbling earthworks near Nashville, from 
which rifle bullets and fragments of shell 
can yet be gathered after every rain: “If 
the railroads of 1860 had been like the 
railroads of 1896, these little difficulties 
could never have taken place.” 

The first effective taming of the wilder- 
ness comes just in the wake of the track- 
laying gangs; the notes of progress are 
sounded on the locomotive whistle, and 
the index of the industrial, the social, 
almost of the moral status of a country is 
to be found in its railway systems. 

But just how this exponent is to be 
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written is harder to define, and the gen- 
eral equation which shall determine it for 
any given case apparently can not be de- 
termined, even from the elements given 
in the mileage statistics adapted by 7he 
Railway Gazette from the Archiv fir 
Eisenbahnwesen. Taking the totals alone, 
as thus summarized : 


there is at once manifest a certain general 
relation which is in accordance with ex- 
pectations, and, when we find that the 
United States alone has 179,297 miles of 
the total on the continent, it is very grati- 
fying to our conviction that ours is the 
greatest and most enlightened country on 
the earth. But, when we compare rela- 
tions of mileage to area, we fall suddenly 
and far from our proud position; we have 
but 6 miles of railroad to every 100 square 
miles of territory, while Belgium heads 
the list with 30.3,and Great Britain and 
Ireland comes second with 17.2, followed 
by Holland with 14, Switzerland with 13.7, 
Prussia with 12.4, France with 12.1, Den- 
mark with 9.3, Italy with 8.2, and Austro- 
Hungary with 7.1. On this basis we have 
to be content with tenth place. It is some 
consolation to find that the other Euro- 
pean States pull the general average down 
to 4 miles per 100 square miles, so that, 
compared with the continent as a whole, 
we still retain our supremacy. 

If we take population as a basis, we are 
in much better case, for we have 26.2 miles 
for every 10,000 inhabitants, while Europe 
as a whole has but 4.1. True, Australia 
leads us with 32.4 miles, British North 
America and Newfoundland with 31.9, and 
the Orange Free State with 29.8. Even 
Argentina and Uruguay, with 19.1 and 
{4.9 respectively, are closer than we 
would have been willing to admit; but 
Great Britain with but 5.3, Belgium with 
5.5, and France with 6.4 are hopelessly out 
of the race. Austro-Hungary (4.2) barely 
exceeds the average of all Europe, and 
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even Sweden, with its leading figure of 
11.8, is*not within hearing of the eagle’s 
scream, 

The rear is brought up by Dutch India, 
with but .4 mile to 10,000 inhabitants, 
although close contestants for the “‘ booby 
prize” are English India and Japan, with 
but .6 mile each. 

A significant feature is the wide range 
of countries and districts brought into the 
circle of railroad influence, many of them 
most incongruously to our sense of asso- 
ciation. Probably, before long, the man 
who goes down from Jerusalem to Jericho 
will go by rail, and, if report of Turkish 
roads be correct, will share the experience 
of the “certain man” who was in so sore 
need of the attentions of the Good Samari- 
tan. 

An Indian road, recently opened, ex- 
pects to derive its revenue from pilgrim 
devotees to the shrine of Jaggernath. The 
Jungfrau is to be robbed of her coyness 
and inaccessibility. 

The time is almost in sight when the 
pigmies of Africa, instead of hiding in 
impenetrable bush and greeting a Stanley 
with poisoned arrows, will lounge about 
the station platforms, spitting tobacco 
juice at the “schedule of commutation 
rates ” of the Central African Trunk Line, 
and pestering the agent to know when the 
second section of No. 94 is coming along. 


A Precaution as Bad as the Disaster. 

A Most deplorable instance of reckless 
daring, of misconceived execution of duty, 
and of a method of “testing” which pro- 
vokes the disaster a proper means should 
avert, is furnished in the following para- 
graph from 7he Railway Age. 

“ A sad example of devotion to duty at 
the cost of life occurred on the Vandalia 
line near Crawfordsville, Ind., on the night 
of July 28. Roadmaster Brothers, fearing 
that the Walnut Fork bridge might be un- 
safe, ordered out an engine from Terre 
Haute to cross it for a test. Five men 
were on the engine which started across 
the bridge, and, when in the middle, 
forty feet above the raging river, the en- 
gine, without warning, plunged through 
the weakened structure into the river. 


” North America........ 202,983 miles 

South America........ 23,799 “ 

* 
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Three of the men were instantly killed, and 
the other two received injuries that may 
prove fatal. The killed are: Charles E. 
McKinzie, brakeman; R. B. Fowler, con- 
ductor; John Heiber, fireman. The in- 
jured are: J. S. Brothers, roadmaster, 
three ribs broken and otherwise injured ; 
Frank Bowman, engineer, injured inter- 
nally. A passenger train from Chicago 
was only ten minutes behind the ill-fated 
engine, and, had the roadmaster not or- 
dered the testing of the bridge, the loss of 
life would undoubtedly have been great. 
The five railway men sacrificed themselves 
to save many.” 

It seems a most needless sacrifice, and 
respect for the bravery of the victims must 
temper, but cannot silence, criticism of the 
foolhardy act. Did the roadmaster con- 
ceive it his “ duty” to devote himself and his 
companions to death, to wreck an engine, 
destroy a bridge, and tie up the traffic of the 
road, in order to prove the bridge un- 
safe ? 

If this is the best method of providing a 
“test” which is at the command of rail- 
road officials, we had better throw experi- 
ence to the dogs and burn our text-books. 
If nothing but absolute demonstration of 
the bridge’s weakness, by testing to de- 
struction, could prevent the passenger 
train from Chicago from crossing the 
structure, the engine might at least have 
been sent over alone, to the saving of 
agony to the dead and the living mourners. 

No doubt the full expectation was that 
the bridge would stand; it is not conceiv- 
able that the roadmaster would have 
deliverately undertaken a course which he 
believed would destroy it; but it was his 
clear duty so toarrange his “test” that no 
disaster would have ensued, whatever the 
conditions which the test determined. 

The Growth of the Trolley. 

THE street-railway statistics of the 
United States, as compiled by the Street 
Railway Journal, display the rather re- 
markable extent (considering the compar- 
ative youth of the electric-railway system) 
to which the trolley has replaced all other 
forms of motive power for street-railway 
traction. 
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Out of a total of 14.470 miles of such 
railways in the United States, 12,113 are 
electrically equipped ; the cable, a much 
older institution, is used on but 599. 
Dummy engines furnish the power on 
519 miles, and 1,219, or a little over 8 per 
cent., still depend on horse power. 

In Canada the proportional conversion 
to electric traction is even more complete, 
—450 miles out of a total of 462 use elec- 
tricity. Indeed, any one guessing at the 
figures from preconceived opinion alone, 
without a knowledge of disturbing condi- 
tions in the shape of local legislation, 
would find many surprises. 

The eastern States, for instance, have 
the largest mileage of horse-car lines of 
any group,—414 miles out of 4,634. New 
England retains but 88 miles out of 1,823, 
and the central States but 210 out of 4,600. 
The non-progressive appearance of the 
eastern States’ figures is due to New 
York’s 295 miles of horse-car lines out of 
1,904 miles in the State. Pennsylvania, 
notwithstanding its proverbial reputation 
for staid conservatism, has but 10 miles of 
horse lines in a total of 1,491. 

New York and Pennsylvania stand first 
and second in total mileage; Massachu- 
setts, with 1,153 miles, is nearly tied for 
third place by Ohio with 1,135; Illinois 
comes fifth with 1,060,—-hardly enough, 
one would think, for the suburbs of the 
great city to which the State is annexed. 

At the foot of the list is Idaho, with 4 
miles—but all electric; South Dakota 
stands second with 17; and Mississippi, 
with its much older settlement, can ex- 
hibit only 20. 

A much better idea of the surrounding 
conditions is afforded by a comparative 
study of capital liabilities. The effect of 
expensive city construction is immediately 
manifest in the roads operating in densely- 
settled districts. 

The roads of New York State, for ex- 
ample, have capital liabilities of $182,800 
per mile, while in Florida the figures are 
but $7,000, 

Taken in groups, the order is: the 
eastern States, with an average of $147,- 
300 per mile of track; the central States, 
with $86,600; the western States, with 
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$61,100; New England, $54,500; and the 
southern States, $48,000, 

The surprising thing, perhaps, is the 
position of the New England States as 
next to the lowest in capital liabilities, 
Massachusetts, which might be expected 
to raise its figures, is, in point of fact, sur- 
prisingly low,—only $52,300 per mile. 
Probably the explanation lies in the pro- 
portionately large mileage of track ‘in 
small towns and along the highways be- 
tween them. 


British Influence in Chinese Railways. 
THE IRON AND COAL TRADES REVIEW 
has recently published a good account of 
the beginning of railroad construction in 
China, with a description of the line from 
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Tien-Tsin to Shang-Hai-Kuan, 177 miles 
long, the most important road now oper- 
ated in that country. 

It is built after British models, with 
rails rolled at Barrow; the engines, with 
the exception of one Grant locomotive, are 
English or Scotch; “ American cast-iron 
wheels have been tried, but the steel-tired 
European wheels are preferred. All cars 
are equipped with Janney couplers, the 
only American detail in the rolling-stock.” 

And yet the Revzew seems to fear the 
loss or decrease of British influence. 
“What with Germans, Belgians, and 
Americans, all working hard to secure 
concessions, the English will only hold 
their own with the utmost care and dili- 
gence,” 


and Engineering Journals—See Introductory, 


*6980. First Principles in Railroad Signal- 
ling. Ill. George H. Paine (Describing in de- 
tail the various methods of interlocking and 
block-signalling), Eng Mag-Aug. 5200 w. 

*6986. British Railway Stocks as Desirable 
Investments. William J. Stevens (Answering 
Mr. Thomas F. Woodlock’s arguments against 
investment in English railroads). Eng Mag- 
Aug. 4700 w. 

6999. Bridges for Electric Railroads. Charles 
F. Stowell (A_ review of accidents occurring 
under the new heavier requirements and an ar- 
raignment of inadequate specifications and de- 
fective tests). R R Gaz-July 10. 1500 w. 

7000. Locomotive Records of the Illinois 
Central Railroad (A new method of classifying 
and charting repairs, showing the relation to 
mileage made and tabulating the condition of 
power on any division). R R Gaz-July Io, 
2400 w. 

7oo1. The Illinois Central Railroad Improve- 
ments at Chicago (Detailing the agreement be- 
tween the railroads and the general plan of the 
proposed work). RR Gaz-July 10, 1700 w. 


7002. Statistics of the Railroads of the World 
(Table giving milage of railroads of all coun- 
tries, in proportion to area and population ; and 
capital per mile for all important countries), R 
R Gaz-July 10. 300 w. 

7003. Yard Limits (Editorial discussion of 
the necessity of adequate marks, rules and sig- 
nals to remove the danger of occupying main 
tracks with yard work). RR Gaz-July 10, 
1400 w. 

7004. Demurrage on Freight Cars in Eng- 
land and America (A review of an English de- 
cision sustaining individual as opposed to av- 
erage computation in levying demurrage on cars). 
R R Gaz-July 10. goo w. 


We supply copies of these articles. See introductory. 


*7012, South Eastern Railway Engines: 
Past and Present. W. B. Paley (Historical re- 
view with many photographs of early English 
engines), Ry Wld-July. Serial. 2200 w. 


*7013. Hartlepool Electric Tramways. (De- 
cription of the line, power, installation and 
equipment). Ry Wld-July. 2300 w. 

*7014. The New East Coast Corridor Trains 
(An enthusiastic description of an English ap- 
proach to the American vestibuled train). Trans 
-July 3. 2400 w. 

*7015. Maximum Legal Passenger Tariffs. 
London, Chatham and Dover Railway. (A 
tabular arrangement, with graphic representation 
of the main line and branches). Trans-July. 


7029. Emergency Bridge Construction on the 
“Big Four” R, R. (Account of very rapid 
work in the temporary and permanent replace- 
ment of a wrecked bridge). Ry Rev-July 11. 
1500 w. 

7084. The Ithaca Street Railway (A descrip- 
tion of a railway system in an ideal situation for 
the engineer who delights in difficult problems. 
It is considered a triumph for the electric system 
of traction). Elec Wld-July 18. 1700 w. 

7085. Electric Lighting of Railway Trains in 
Australia, Daniel W. Maratta (Describing an 
installation of charging dynamo and storage 
cells, the method of running and the cost of 
maintenance). Elec Rev-July 15. 800 w. 

*7086. Two Years’ Extension and Working 
of Belgian Light Railways (Some general figures 
of mileage, capitalization, equipment and pas- 
senger and freight receipts). Eng, Lond-July 3. 
3000 w. | 

095. A Union Terminal for Chicago’s Ele- 
vated Railways (History of the project, with 
maps and description of general method of using 
the loop line). Eng News-July 16. r1roow. 


( 

| 

i 


7096. The New Fast Train Services Between 
London and Scotland, J. Pearson Pattinson 
(The service is stated to be remarkable for fre- 
quency and speed combined. A table accom- 
panies the article). R R Gaz-July 17. 350w. 


7097. Jubilee of the London & North West- 
ern Railway. W. B. Paley (A sketch of the rise 
and progress of an important English line). R 
R Gaz-July 17. w. 

7098. Railroad Mattersin England. W.M. 
Acworth (Favorable opinion of the Glasgow 
Chamber of Commerce on pooling in England, 
and some notes on English baggage handling. 
R R Gaz-July rroow. 

*7099. Railway Block Signalling. J. Pigg 
(The first part is devoted to statement of some 
general principles, and the features of certain 
special signal codes, all based upon British prac- 
tice). Elec Eng, Lond-July 3. Serial. 1st 
part. 1700 w. 

*7100. Electric Traction: A Review of its 
Application and a Comparison with Other Meth- 
ods. R. St. George Moore (A paper before the 
Inst. of Civ. Engs discussing traction, line and 
power from the civil engineers’ point of view 
and by examination of prominent examples). 
Elec Eng, Lond-July 3. 2800 w. 

*7117. Pringle and Kent’s Surface Rail 
Electric Railway (Describing an English system 
proposed to replace the trolley, at a moderate 
increase of cost), Elec Rev, Lond-July 3. 
2000 w. 

7130. Discipline Without Suspensions (Re- 
sults of the use of the Brown system of discipline 
on the K. C, F. S. & M. Ry. (The results de- 
scribed are highly favorable to the system, even 
under adverse circumstances). Ry Age-July 17. 
goo w. 

7131. Traveling Engineers or Road Fore- 
men? (An argument for giving traveling engi- 
neers authority in the operating department). 
Ry Age-July 17. 800 w. 

*7134. The Summer Train Services (An 
exposition of modern English passenger service 
as developed by the rivalry of the East and West 
Coast lines). Engng-July 10, 1600 w. 

*7136. The Central London Railway (History 
of an underground electric traction line on which 
work is to be begun at once, with notes of other 
pending schemes). Eng, Lond-July1o0, 1600w. 


*7139. American and British Permanent 
Way (Editorial, arguing the superiority of Eng- 
lish practice). Eng, Lond-July 10. 1500w. 


*7140. Mechanical Fog Signalling (Editorial 
discussion of fog signal requirements and the 
respective merits of human and mechanical 
agencies). Eng, Lond-July ro, 1600 w. 

*7145. Three Phase Electric Railway at 
Lugano, Switzerland (Reviews the advantages 
of the multiphase system and solutions of objec- 
tions made, and gives a description of the first 
street railway built under the system), St Ry 
Rev-July 15. 2000 w. 

*7146. Tests of Heavy Motor Cars on the 
Buffalo & Niagara Falls Electric Railway (Giv- 
ing graphic representation of results of friction, 
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traction, acceleration and electrical tests). St Ry 
Rev-July 15. goow. 

*7147.. An Important Pole Decision (Up- 
holds an ordinance permitting the use of- poles 
against the objection of an abutting: property 
owner). St Ry Rev-July 15. 3000 w. 

*7148. Paris Street Railway Notes. Charles 
N. King (The notes are concerned chiefly with 
the working of compressed air and steam (Ser- 
pollet) motors). St Ry Rev-July 15. 1500 w. 

*7149. The Washington, Alexandria & Mt. 
Vernon Electric Railway (Describes a device 
for changing from underground to overhead 
trolley). St Ry Rev-July 15. 600w. 

+7158. Light Railways (A review of Mr. R. 
J. Money’s paper before the Inst. of Civ Engs. 
is made the basis of a discussion of gauge, favor- 
able to the retention of standard gauge, or to 
slight reduction only), Ind Eng-June 6. 
w. 

*7159. Electrical Locomotives — Systéme 
Heilman (A sharp criticism of the engineering 
conceptions embodied in the construction). Elec 
Rev, Lond-July 10, 700 w. 

*7161. Traction Diagrams. Thomas Tom- 
linson (The first part criticises the general insuf- 
ficiency of data accompanying traction dia- 
grams, and discusses such diagrams from the 
points of production. interpretation and utility). 
Elec Rev, Lond-July. Serial. 1st part. 2000 w. 


+7164. Mexico: Tehuantepec Railway and 
Vera Cruz Harbor Works (Historical sketch of 
the undertaking and announcement of an im- 
portant new contract for its completion and op- 
eration). Ind & East Eng-June 20, 2500 w. 


+7165. The Siberian Railway (Sketch of the 
route, engineering features and progress of work 
on the line). Ind & East Eng-June 20. 1700 w. 


7181. Development of the Railroad Facilities 
of New Orleans, and the Proposed Double 
Track Railroad Bridge over the Mississippi 
River. E. L. Corthell (Reviews the expansion 
of commerce in New Orleans consequent upon 
Ead’s work, and the necessity for railroad facili- 
ties in proportion, and sketches the bridge pro- 
ject). Mfrs’ Rec-July 17. 5500 w. 

7183. Illinois Central Railroad (Historical 
and descriptive account of the road and its ter- 
ritorial relations). Mfrs’ Rec—July 17. 5800 w. 

7196. Street Railway Repair Accounts. C. 
F. Uebelacker (Advocates and illustrates a sys- 
tem of records designed to secure economy and 
increase efficiency in repair department). Elec 
Wld-June 25. 2000 w. 

7197. Powers Over Street Railways. R. D. 
Fisher (A discussion of franchise limitations and 
municipal rights of control, and a plea for the 
simplification of street railway law). Elec Wld- 
July 25. 800w. 

7206. Automatic Signals on the Boston and 
Albany. George W. Blodgett (Describing the 
initiation and gradual development of a com- 
prehensive system, with general considerations 
on the choice of a system and the incalculable 
value of signalling). R R Gaz-July 24. 2000 w. 


7207. The Minimum Dimensions of a Rail 
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(Results of tests showing that the least thickness 
ever given to webs in practice is much more than 
sufficient to safely stand the strains and shocks 
of railway service), R R Gaz-July 24. 800 w. 

7208. Municipal Ownership of Street Rail- 
roads (Abstracts of speeches by Charles Rich- 
ardson favoring, and by Frank M. Loomis op- 
posing ownership, both delivered before the Na- 
tional Municipal League of Baltimore). R R 
Gaz-July 24. 2300 w. 

7211. Train Accidents in the United States 
in June (Classified table with explanatory com- 
ment), R R Gaz-July 24. 2200 w. 


7212. Track Laying in the First Six Months 
of 1896 (A detailed statement by states and rail - 
roads). R R Gaz-July 24. I200w. 


7219. Railroads and Bridges (Reviews the 
rapidity and proportions of the growth of the 
railroad in America, the daring engineering in 
its development, etc. Illustrates and describes 
noted railroad bridges crossing rivers, ravines 
and canyons). Sci Am-July 25. 3200 w. 

7226. The American Locomotive (Historical 
sketch of its development since 1829, with 
photographs of typical engines), Sci Am- 
July 25. 2000 w. 

7240. Rules for Loading Long Structural 
Material on Railway Cars (Report of committee 
of Master Car Builders’ Assn., submitted to 
letter-ballot for adoption. The methods are 
illustrated by diagrams). Eng News-July 23. 
3500 w. 

7242. The Arrangement and Construction of 
Railway Shop Plants (Considers generally the 


location, arrangement, architecture, and equip- 
ment of buildings), Eng News-July 23. 2500 w. 


7243. The Cubic Parabola as a Transition 
Curve for Street Railways. Jenks B. Jenkins 
(An example of its use as a solution of a difficult 
problem in Pittsburg, given to illustrate the 
practice, with formulas for determining mini- 
mum clearance in any curve and smallest radius 
to which the curve is applicable). Eng News- 
July 23. 500 w. 

*7277. A New Electric Railway in the Isle 
of Man (Describes the line, construction and 
equipment of a scenic road). Elec Rev, Lond- 
July 17. 2000 w. 


*7278. Trials of An Express Locomotive. 
William Adams and William Frank Pettigrew 
(Abstract minute of Pro. of Inst. of Civ. Engs. 
Giving the results of five tests of an English 
locomotive, with indicator diagrams and charting 
showing speed, boiler pressure, vacuum and air 
pressure, smoke box temperature and indicated 
horse power). Ind & Ir-July 17. 1700 w. 

*7298. The New Train Services. Charles 
Rous: Marten (Describes with considerable de- 
tail, typical modern English fast-passenger ser- 
vice). Eng, Lond-July 17. 2500 w. 

*7301. Gas-Motor Tram Cars (Illustrated 
description of these cars recently put in operation 
by the Blackpool, St. Anne’s, and Lytham 
Tramways Co). Eng, Lond-July 17, 1ooow. 

*7302. Locomotive Building in Japan (Facts 
about this engine, which was reported to have 
been constructed at much less cost than could 
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have been possible in England). 
July 17. 1400 w. 

*7341. Brazil Railways and Shipping (Con- 
tains data of lines operated, under construction, 
and projected, and of the unprofitable operation 
of existing railways), Trans-July 17. 500 w. 

7342. Railroad Pooling. Martin A. Knapp 
(An address delivered before the Political 
Economy Club of the University of Chicago. 
The first part treats of the general relations of 
railways, the principles involved in pooling, and 
the abuses which would be checked by its in- 
fluence). Ry Rev-July 25. Serial. Ist part. 
4000 w. 


7343. Traveling Engineers—Their Duties 
and What They May Accomplish. C. E, Slay- 
ten (Read before the North-west Railway Club. 
Discusses the work of the traveling engineer in 
great detail, and strongly recommends the ex- 
tension of his authority with the operating de- 
partment). Ry Rev-July 25. 2500 w. 

7344. The Cost of Air Brake Rigging (Re- 
views the recent discussion arising from Mr. 
Parke’s criticism of railroad shop expenses, and 
gives tabulated figures for a 36-ft. car rigging, 
with cost and weight, from actual practice). Ry 
Rev-July 25. 1200 w. , 

7345. Acetylene and Car Lighting. P. H. 
Conradson (Abstract of paper read before the 
North-west Railway Club. Reviews briefly the 
manufacture and use, and gives comparative 
illumination and cost of oil, carburetted air, 
Pintsch gas, electricity and acetylene). Ry Rev- 
July 25. 1800 w. 

7371. Abstract of Statistics of the Railways 
of the United States for the Year ending June 
30, 1895 (An advanced abstract of the forthcom- 
ing Eighth Annual Statistical Report, giving 
condensed statements of mileage, equipment, 
capitalization, earnings, expenses, etc), 2500 w. 


7272. Freight Yard at Dresden, Germany (A 
noteworthy instance of time economy secured by 
proper laying-out and gravity switching, with 
some notes on sand track), R R Gaz-July 31. 
800 w. 


7374. Underground Electric Road in Buda- 
pest (Brief description of construction, opera- 
tion, and equipment ; with sectional drawings). 
R R Gaz-July 31. 7oo w. 

7375. The Logan Collision (Editorial re- 
viewing the accident as an argument for the 
block system). R R Gaz-July 31. 1600 w. 


+7378. The System of the Consolidated Trac- 
tion Company of New Jersey (A full detailed 
description of power plant, equipment, per- 
manent way, operation and discipline : with com- 
plete data, illustrations, table, map of the lines, 
etc. Also editorial). St Ry Jour-Aug. 7000 w. 

+7379. The Electric Railway System of 
Rouen (A brief summary of the system and 
equipment). St Ry Jour-Aug. 500 w. 

+7380. Some of the Rights of Street Railways 
in the Highway (A tabulated summary of de- 
cisions zin questions of franchise, liability for 
accidents, etc), St Ry Jour-Aug. 2000 w. 


+7381. Recent Electrical Overhead Work in 
San Francisco, S. L. Foster (The work is 


Eng, Lond- 
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notable for substantial construction and generous 
dimensions), St Ry Jour-Aug. 1800 w. 


+7382. Car Specifications (Standard specifica- 
tions of Consolidated Traction Co. of New Jer- 
sey for 20-ft. box cars) St Ry Jour-Aug. 
1800 w. 

+7383 Statistics of Mileage, Cars and Cap- 
italization of American Street Railway Proper- 
ties (The statistics are given in very clear tabu- 
lated form, with brief comment). St Ry Jour- 
Aug. 1000 w, 

*7385. The Preservation, Maintenance and 
Probable Durability of Rolling Stock with Metal 
Underframes and Metal Upperframes. M. L. 
Tower (Translated from the Revue Génerale des 
Chemins de Fer. Describes a most careful in- 
vestigation of the wear and corrosion in cars 
built since 1861. Metal upperframes are not 
found to increase the life of the car, The metal 
underframes are given a life of 50 to 60 yrs. 


With editorial) Am Eng & R R Jour-Aug. 
5000 w. 
7391. A Right Way and a Wrong Way to 


Place Compressed Air in Competition with Elec- 
tric Power for Street Railways. R. A. Parke 
(Discusses economy in compressing and criticises 
strongly the effort to secure long mileage between 
changings, by using very high storage press- 
ures). W Elec-Aug. I. 1400 w. 

7399. The New York and Queens County 
Electric Railway. J. E. Woodbridge (Describes 
briefly the line, power plant and equipment with 
photographs and diagram of car wiring). Elec 
Wld-Aug. I. goo w. 

7400. The Hardie Compressed Air System 
(Description with quite full data of the plant at 
Rome, N. Y., and compressed air car, with a 
few notes of speed and traction performance). 
Elec Wid-Aug. I. 2000 w. 


*7429. Permanent Way. W. Lawford (Urges 
the extreme importance of good ballast and 
good ballasting). Eng, Lond-July 24. 2000 w. 

7459. Third Rail Conductors. Leo Daft 
(Illustrated account of a few experiences with 
third rails as conductors). Elec Eng-Aug- 5. 
1200 w. 

7461. The Trolley Base Suit (Decision just 
rendered by the Circuit Court of Appeals in 
New York, involving the manufacture and use 
of trolley bases. Opinions in full, with edi- 
torial). Elec Eng-Aug. 5. 4200 w. 

7462. Accident to An English Racing Train 
(Comments on the curious change of attitude of 
the British press on account of an accident, and 
questions whether high speed is objectionable on 
any other ground than that of economy). Ry 
Age-July 31. goow. 

7463. The Pooling of Freight Equipment, 
J. R. Cavanagh (Read before the Assn. of Ry. 
Officials at Toledo, O. Some practical sugges- 
tions as to how to do it), Ry Age-July 31. 
w. 

*7464. 


Staybolt Seating Machine. John 


Randol (Describes the construction and opera- 
tion of an excellent special device, with illustra- 
tions). Loc Engng-Aug. 


*7465. 


2000 w. 


Steel Cars—Norfolk & Western 
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general construction, 


Railway (Description, 
Loc Engng-Aug. 


with partial detail drawings). 
800 w. 

*7466. Rules for Calculating and Designing 
Driver-Brake Gear of the Push-Down Type 
(Gives general formula and examples of appli- 


cation to special cases). Loc Engng-Aug. 
500 w. 
*7467. Air-Brake Practice on the Fitchburg 


Railroad. H.S. Kolseth (Describes a method 
adopted with excellent success, for increasing 
the efficiency of engineers in handling the air- 
brakes). Loc Engng-Aug. 900 w. 


7468. Stations of the Union Elevated Loop, 
Chicago (Description with sectional drawings 
and elevations). Ry Rev-Aug. I. 1200 w. 


*7469. The Railways of India (A review of 
mileage, traffic and earnings. which last are said 
to be very satisfactory), Trans-July 24. 
w. 

7487. The Grade Crossing Collision at At- 
lantic City (Account of the circumstances in 
connection with the disaster gleaned from vari- 
ous sources, with editorial comment and sug- 
gestions). Eng News-Aug. 6. 3300 w. 


*7542,. Chinese Railways and British Trade 
(Description of the history, present construc- 
tion, operation, cost, engineering features, and 
projected extensions, with some notes of pre- 
vailing foreign influences). Ir & Coal Trds Rev- 
July 31. 1000 w. 

7545. On the Measurement of the Insula- 
tion Resistance of Street Railway Cables. 
Edwin J. Houston and A. E. Kennelly (De- 


. scribing a method which is said to eliminate 


the usual difficulties experienced in testing un- 
derground cables). Elec Wld-Aug. 8. 1000 w. 


7546. The Syracuse Street Railway (A short 
illustrated description of the power plant and 
equipment). Elec Wld-Aug. 8. 1000 w. 


*7547. The Railways of India (A review of 
the finances of the India roads ; their earnings 
and expenses; and a summary of recent and 
current construction). Trans-July 31. 1800 w. 


+7548. Administration Report on the Rail- 
ways in India (A review of the government re- 
port, with explanation and critical comment). 
Ind Engng-July 4. Serial. 1st part. 1300 w. 


7558. Suspensions Abolished on the South- 
ern Pacific (Description and illustration by ex- 
ample of a newsystem of discipline) R R 
Gaz-Aug. 7. 1600 w. 

7559. Track Elevation onthe Milwaukee Di- 
vision of the Chicago and Northwestern Rail- 
way (General description of the proposed work, 
with quantities of materials involved and meth- 
ods of work adopted). R R Gaz-Aug. 7. Serial. 
Ist part, I100 w. 

7560. The Atlantic City Collision (Editorial, 
using the accident as a text for a discussion of 
safety measures at grade crossings). R R Gaz- 
Aug. 7. 1200 w. 

*7562. The Liihrig System of Gas-Motor 
Tramway Cars. G. Grosch (Brief description of 
a system said to be in successful operation in 
Dresden). Ind & East Eng-July 11. 600 w. 


See introductory. 
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The Sea Mills of Cephalonia. 

WE venture to say that many of our 
readers are not even aware of the exist- 
ence of a singular phenomenon, described 
in Technology Quarterly for March by Mr. 
F. W. Crosby and Mr. W. O. Crosby 
jointly,—a phenomenon that has never 
been satisfactorily explained, unless the 
plausible explanation offered by the au- 
thors of this very interesting paper may 
now be accepted as sufficient. A natu- 
ral curiosity not generally mentioned in 
books describing the Grecian possessions, 
but one which has occasionally excited 
the curiosity of travellers, is located at a 
point on the coast of the Island of Cepha- 
lonia, one of the Ionian group. Here an 
unintermitting current of sea water flows 
into the land for a distance of about fifty 
yards through an artificial channel, and 
then plunges down into clefts and fissures, 
and disappears. The current is quite uni- 


form, and is not the result of tidal action,,. 


since the rise and fall of the tides at the 
point named is very slight. A quotation 
from Baedeker’s “ Greece ” introduces the 
description of this singular current, as 
personally observed by one of the authors 
of the paper revieved. 

“From the Maitland Monument we may 
proceed along the coast, past the British 
Consulate and the large wine-cellars of 
Mr. Toole, to the celebrated Sea Mills. 
The first of the latter is the mill of Dr. 
Migliaressi, established in 1859, and one- 
fourth mile farther on, at the north end of 
the peninsula, is the old mill, erected by 
Mr. Stevens in 1835, where we obtain a 
better view of the phenomenon from 
whence the mills derive their name. The 
mills are driven by a current of sea-water, 
which flows into the land for about fifty 
yards through an artificial channel, finally 
disappearing amid clefts and fissures in 
the limestone rock. Authorities are not 
yet unanimous as to the explanation of 
this unique phenomenon.” 

Incredulous as to the accuracy of this 


(Baedeker's) account, which seems out of 
accord with natural laws, Mr. F. W. 
Crosby visited Argostoli to see for him- 
self. 

“A mile north of the town, at the ex- 
tremity of the promontory and the mouth 
of the harbor, are the Sea Mills. The en- 
tire promontory is composed of the ordin- 
ary bluish white Secondary limestone. It 
is nearly destitute of soil and vegetation, 
and the surface is very rough and ragged 
from unequal weathering. The land is 
low and flat at the north end in the vicin- 
ity of the mills, but it gradually rises as it 
trends southward, and between the town 
of Argostoli and St. George's Castle, five 
or six miles distant, attains a height of 
two hundred to three hundred feet or 
more. Although Mr. Stevens, in 1835, 
was the first person to utilize this anoma- 
lous water power, the existence of the 
running water had long been known to 
the natives without exciting any special 
interest in their minds. The mills have 
not been running for years, and are now in 
a state of dilapidation and decay. Each 
race, or flume, is continued for a few yards 
beyond the mill, and terminates in an ir- 
regular pit excavated to a depth of three 
to five feet below the sea-level. From this 
discharge pond, as it might be termed, the 
water rapidly disappears through numer- 
ous narrow openings,—seemingly enlarged 
joint fissures, The races have a breadth 
of four to six feet, and the bottoms slope 
inland sufficiently to insure a strong cur- 
rent at the mills. The wheels in both 
mills were of the undershot type, of rough 
country make, and connected by means of 
equally crude gearing to the millstones 
within the mill. 

“The only difficulty experienced in 
operating the mills was to prevent the in- 
gress of seaweed and other trash which 
would choke up the discharge vents. At 
the Stevens Mill gratings were used for 
this purpose, but occasionally the crevices 
in the rock had to be cleaned out, as more 
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or less weeds would get through the grat- 
ing. Dr. Migliaressi, at the new mill, im- 
proved upon this by building a walled in- 
closure about forty feet square in the sea, 
around the mouth of the flume leading to 
his mill. The wall, being laid without 
cement below the surface of the water, 
gave access to the water, but kept out the 
obstructing seaweed. In all other re- 
spects the mills were practically alike.” 

The influx of water described extends 
along the coast for about a half mile. “ The 
water is everywhere percolating through 
the cracks and fissures of the limestone 
and sinking into the earth.” Mr. Crosby 
estimates that not lessthan four thousand 
cubic feet per minute thus disappears, and 
he very justly supposes that the hypothesis 
of a cavern receiving this amount of water 
hourly for a century or more must be of a 
size very far exceeding any existing cavern 
known. He therefore rejects this hypo- 
thesis altogether for an explanation which 
he thinks may fit the facts, and which is 
certainly much more acceptable than the 
cavern hypothesis. 

The authors have been unable to find 
any reference to this subject in any strictly 
scientific work, except an account of it 
given by Mr. H. E. Strickland, an English 
geologist, who observed it in 1835,and de- 
scribed it in a treatise published shortly 
afterward. He believed that the water en- 
tering the fissures was subsequently evapo- 
rated by currents of air upon the surface 
of the land and circulating through in- 
numerable fissures in the rock, the latter 
acting very much like a sponge exposed to 
air and sun at the top, and to inflowing 
water at the base. In consequence of this 
evaporation, the water in the caverns 
would always be lower than in the sea, and 
hence the water would flow in through the 
open fissures. 

If evaporation is thus going on through 
long periods, it seems that a constant de- 
posit of salt must occur in the fissures, 
and this would probably terminate the 
action by stopping up the passage, were it 
not that frequent earthquakes occur in this 
region, causing new fissures. Mr. Strick- 
land held the opinion that large deposits 
of salt were thus forming in the caverns, 
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and he quotes Professor Ansted as having 
estimated the rate of deposit from the 
evaporated sea water as annually not less 
than 1,800 cubic yards. It is, however, a 
singular fact, in connection with this 
hypothesis, that there are no springs on 
the island that contain any notable amount 
of salt. Clearly, such a deposit as this 
could not have been progressing during a 
century without very largely obstructing 
the inflow of water by filling up fissures, 
or without charging springs with saline 
matter. The difficulties in accepting 
evaporation as a sufficient explanation are 
therefore so great that it will probably be 
rejected by most scientists. 

For the theory of evaporation the 
authors of the paper under review substi- 
tute a mechanical theory which seems 
more plausible, yet which is also not ex- 
empt from difficulties. If a bent tube 
be filled with water and set so that its 
open ends are both at the same level, and 
if one of the branches above the lower part 
of the tube be heated, water will tempo- 
rarily flow out of the upper end of the 
heated branch ; and, if the open end of the 
cooler branch be so arranged that water 
can constantly flow into it, circulation will 
beset up toward and through the hotter 
branch, which will constantly dischareg as 
much water as flows into the cooler end. 
Sucha circulation would take place with 
the end of the heated branch somewhat 
higher than that of the cooler branch, the 
difference in height depending upon the 
temperature maintained in the warmer 
branch as compared with that of thecooler 
branch, and the consequent difference thus 
created in the specific gravities of the two 
watercolumns, A U-shaped tube, with its 
open ends inserted through and soldered 
to the bottom of an open basin containing 
water, would, upon warming one of the 
branches, well illustrate this action, for 
which, also, an analogy may be found in 
hot-water heating apparatus for warming 
buildings, and in some constructions of 
water-tube boilers. Such an arrangement 
may be conceived as typifying the state of 
things at Argostoli. Water flowing down 


one branch of a fissure may, by becoming 
in another branch, be caused 


warmed 
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again to ascend, and thus acontinuous flow 
would be established. The internal heat 
of the earth is supposed to maintain this 
action. The fact that seismic phenomena 
are of frequent occurrence in the Ionian 
islands lends plausibility to this assump- 
tion. 


Tornadoes and their Causes. 

TAKING as a text the great damage done 
in St. Louis by the tornado of May 27, 
Engineering (July 3) states editorially the 
conditions which preceded the storm, 
regarding these conditions as conforming 
to the laws of such storms “so far as 
they are understood.” The saving clause 
quoted is of some importance, for, the 
more the subject is studied, the more the 
mind of the student will be forced to 
admit mysteries connected with tornadoes 
that scientists have not yet been able to 
penetrate. To speak of law in phenom- 
ena, each of which has exceptional char- 
acteristics when referred to the so-called 
law, seems hardly logical; yet there are 
some features in the genesis of these 
storms which seem to be uniform. The 
weather bureau reports show that “cold 
winds were blowing from the north and 
northwest, and that warm southerly winds 
met the cold currents in the near vicinity 
of St. Louis.” 

We know experimentally some of the 
results of mixing warm, humid air with 
colder air. Condensation of moisture al- 
ways occurs. Depending upon the differ- 
ence of temperature in the bodies of air 
which thus meet and upon the rapidity 
with which they commingle, the con- 
densed moisture takes the form of clouds, 
rain, snow, or hail. But tornadoes do not 
always result from the meeting of such 
currents. Usually, however, there are 
high winds. Evidently the production of 
a “twister,” such as is a too familiar 
phenomenon in the west, involves some- 
thing more than the meeting of two air 
currents having widely different tempera- 
tures. 

Professor William Blasius, about the 
middle of the century, made a study of 
tornadoes. The conclusions he arrived 
at seem to have been accepted without 
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question by Eugineering in the article 
under review. He believed that the pri- 
mary condition for the genesis of a tor- 
nado “is the encounter between polar and 
equatorial currents, which, just prior to 
the outbreak, balance each other along 
their line of meeting, compressing the air 
beneath and causing the extreme sultri- 
ness that precedes the outbreak. It may, 
and does sometimes, happen that the 
effects of the collision are averted by a 
sudden change in the direction of the air 
currents; but if, as is usually the case, 
some local disturbance occurs, the heavier 
and colder air from the north will sink, 
causing a depression above into which the 
warmer air from the south then rushes vio- 
lently, and, with a change in its direction, 
produces an eddy, the commencement of 
the tornado. The appearance of a circular 
whirling cloud, produced by rapid con- 
densation, is the first indication of the 
approaching crisis. As the transposition 
of the colder and warmer volumes of air 
continues, the cloud grows darker and 
larger, at the same time descending in 
funnel shape towards the ground. The 
outside of this rapidly-revolving cone 
rises in temperature on account of the 
latent heat set free by condensation, while 
within the temperature is lower because 
of the rarefaction produced by centrifugal 
force. Blasius says, in reference to this 
stage of the storm: 

“When the tornado-cloud has approached 
the ground, the surrounding air on the 
surface will rush into the space of rarefied 
air of the vortex with a velocity propor- 
tionate to the difference of pressure out- 
side and inside the mass. This current 
will be made visible by a mass of detached 
objects, such as sand, dust, or water, which 
it whirls up off the ground. Thus a sec- 
ond cone, looking like a cloud, with its 
base on the earth, will be attached to the 
inverted cone of the tornado-cloud, which 
has its base in the cumulo-stratus of the 
south-east storm. 

The path of the tornado is compara- 
tively limited; it seldom exceeds twenty 
miles’ in length and six hundred yards in 
width. The form of the rapidly travelling 
and revolving cone of cloud varies con- 
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stantly. It is described by eye-witnesses 
as taking a zigzag forward motion, and as 
rising and falling,—many comparing it in 
form and lateral movement to an ele- 
phant’s trunk, In 1851 there was a famous 
tornado at Cambridge, near Boston, Mass., 
almost as violent as the recent one at St: 
Louis, though destructive only to the trees’ 
and scattered houses that lay in its path 
The phenomena were closely watched by 
many observers. One witness said: “ It 
seemed to act on a building as a mill 
grinds whatever is put into it. If every 
square foot of atmosphere in the column 
had been armed with a steel tooth, and 
the buildings and trees which went into it 
could have passed through it, it could not 
have shivered them to smaller pieces. . . . 
It seems as if a vacuum had travelled (if 
we Can Say so) fifteen or twenty miles from 
west by south to east by north, and the 
wind had rushed in with violence, not only 
behind it, but on each side towards its 
central line of motion, prostrating the 
trees in the manner above stated.” 

Now, it is easy to show that the primary 
condition, named by Blasius, is by no 
means the only condition; were it such, 
itsestablishment would be invariably fol- 
lowed by atornado. As a matter of fact, 
tornadoes, in the majority of cases wherein 
this primary condition exists, do not fol- 
low. Such storms are occasional and 
exceptional. A description of what was 
seen at St. Louis before the storm burst is 
interesting in this connection. 

“The conditions of temperature and 
humidity had been quite abnormal for 
several days prior to the fatal Wednes- 
day. About noon of that day the barom- 
eter commenced falling, and the sky was 
covered with cumulo-stratus clouds, re- 
versed in form; these gradually took a 
regular stratified position, and in the 
northwest assumed a vivid green hue. At 
4 P.M. thunder and lightning commenced 
at 4.30 rain fell heavily; and at 5 the. 
storm burst out in full fury, rushing with 
great rapidity at first from north-west 
towards south-east, and changing its di- 
rection later. 

At 5.15 P.M. the wind blowing from the 
north-west was credited with a velocity of 
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eighty miles an hour, and during ten min- 
utes, from 5.20 to 5.30, the barometer fell 
to 29.35. This completed (about 5.15) the 
first period of the storm, but not the dis- 
astrous period. It was accompanied by 
the long cone cloud descending towards 
the ground, and by an.extraordinary elec- 
trical display. 

“ Against a background of various tints 
of green, forks and sheets and luminous 
balls of fire, colored purple and red and 
blue, shot out, accompanied by roars of 
thunder. All the while to the south the 
sky remained bright and nearly clear. 
During the second period, lasting about 
twenty minutes, nearly all the destruction 
was wrought. The great velocity of the 
wind had abated, and rain fell in torrents ; 
between 5 and g P. M. 3.04 in. were meas- 
ured. But during the short crisis those 
who made the experience were able to 
realize to some degree the illimitable 
power of the forces of nature. The clouds 
descended to the housetops, wrapping the 
city in darkness, except for the lightning. 
The irresistible power of the cloud vortices 
swept everything from their path, uproot- 
ing trees and twisting around large trunks 
that proved too resistant, transporting 
wagons and horses, levelling buildings, 
and turning everything in the line of the 
storm to nearly universal ruin. The vast 
network of wires that almost obscured 
the light in the streets of St. Louis added 
to the destruction and the horror of the 
scene. In every direction the long lines 
of telegraph poles were flashing pillars of 
blue flame. The wires were strings of fire, 
and the insulators were blazing bunches 
of sizzling wires.” 

The evidence that electricity was one of 
the forces concerned in this storm is most 
conspicuous in the description we have 
quoted. “At 4 P.M. thunder and light- 
ning commenced.” When the long coned 
cloud formed, “ forks and sheets and lu- 
minous balls of fire, colored purple and 
red and blue, shot out, accompanied by 
roars of thunder,” constituting what may 
be truly called “‘an extraordinary electri- 
cal display.” Further, “the telegraph 
poles were flashing pillars of blue flame,” 
and “the wires were strings of fire.’ Now 
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allowing much jfor rhetoric in these*de- 
scriptions, it is impossible to disregard the 
fact that a violent electrical discharge of 
energy was going on when this storm 
reached its climax, and that some of the 
effects produced can be more readily ac- 
counted for by referring them to electricity 
than by the supposition that the vzs vzva 
of air currents was their sufficient cause. 
When, if ever, the true inwardness of tor- 
nadoes becomes known, electricity will 
doubtless be recognized as at least one of 
the most potent forces concerned in them. 


Helium and Argon. 

THE obstinacy with which these two 
newly-discovered chemical elements re- 
fuse to combine with other substances is 
confirming the belief that they are what 
chemists style non-valent,—that is to say, 
in no proportion are they capable of en- 
tering into combination with other sub- 
stances. If so, they will add another ar- 
gument to those already brought forward 
against universal design in nature. If these 
substances react with no other substance, 
what use or design can they possibly sub- 
serve in the universe? Nature (June 11) 
gives an abstract of a paper by Prof, Will- 
iam Ramsey and Dr. J. Norman Collie, 
read before the Royal Society (May 21), 
in which these eminent scientists record 
the efforts they have made to obtain re- 
actions with substances deemed the most 
promising, and state their entire failure. 
“The plan of operation was to circulate 
helium over the reagent at a bright red 
heat, and to observe whether any alter- 
ation in volume occurred—an absorption 
of a fewc.c. could have been observed— 
or whether any marked change was pro- 
duced in the reagentemployed. Asarule, 
after the reagent had been allowed to cool 
in the gas, all helium was removed with 
the pump, and the reagent was again 
heated to redness, so as, if a compound 
had been formed, to decompose it and ex- 
pel the helium, Every experiment gave 
negative results; in no case was there any 
reason to suspect that helium had entered 
into combination.” Sodium, silicon, beryl- 
lium, zinc, cadmium, boron, yttrium, 
thallium, titanium, thorium, tin, lead, phos- 
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phorus, arsenic, antimony, bismuth, sul- 
phur, selenium, and uranium oxid were 
some of the substances experimented with, 
Argon and carbon do not react even under 
prolonged heating. Chlorine and helium 
exposed to silent electrical discharge for 
several hours remained unchanged. He- 
lium is not absorbed by cobalt powder at 
red heat, and platinum black, a most ener- 
getic absorbent of other gases, does not 
occlude it. 

Among other experiments induction 
sparks passed through a mixture of helium 
and benzine vapor for many hours pro- 
duced no effect upon the helium, though 
the benzine vapor was altered in the 
same way as it would have been had no- 
thing but benzine been present. We have, 
therefore, now in the catalogue of chemi- 
cal elements, two which appear entirely 
inactive, and therefore useless in the 
economy of nature. 

Minerals Associated with Burmese Rubies. 

In Philosophical Transactions is presen- 
ted an account of some minerals collected 
by Mr. C. B. Brown while carrying’ out, 
under orders of the secretary of State for 
India, an investigation of Burmese ruby 
mines. 

Details are given, with maps, of the 
physical geography and geology of the re- 
gion and the rude processes employed by 
the natives in mining the gems. Theyare 
for the most part washed out of alluvial 
material filling hollow basins and clefts in 
a limestone rock, but their original situa- 
tion, as proved by Mr. Brown, is in the 
rock itself. This isa hard, crystalline lime- 
stone interbedded with gneiss, and by 
breaking some of it to fragments Mr. 
Brown obtained in ten days fourteen rubies 
from one and a half cubic feet. These 
were, of course, injured much by the jarring 
necessary to break up the stone, but they 
showed that by better methods the gems 
could be obtained in larger quantity. 

Prof. Judd says: “ The limestone which 
the rock in Burma most closely resembles 
is undoubtedly that of Orange Co., N. 
York, and Sussex Co., N. Jersey, which is 
associated with the remarkable deposits 
of zinc ore at Franklin Furnace. The 
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general conclusion to which we have been 
led concerning the origin of the rubies of 
Burma is as follows: Pyroxene gneisses 
abound with an unstable basic feldspar, 
which is easily converted by minute quan- 
tities of hydrochloric acid under pressure 
into a scapolite, this in turn breaking up 
into various hydrated aluminum silicates 
and calcite.” Amerzean Geologist says, with 
reference to the formation of rubies, that, 
while the limestones are being formed from 
basic feldspars, the aiuminum silicates, 
taking up water, may be attacked by sul- 
phuric, hydrochloric, boric, or hydrofluoric 
acid at moderate temperature and decom- 
posed, the aluminum oxid, in some cases 
anhydrous, being formed, which may as- 
sume the crystalline form. The presence 
of carbonic acid in the liquid state in some 
of the cavities indicates formation under 
great pressure. 


Ductile Cast Iron. 


WE are hearing something of a new ma- 
terial turned out by a company in East 
Chicago, and find in the /rox Age a state- 


ment in regard toit. It is said that cast- 
ings of this metal (called ductile cast iron) 
as large as ten thousand pounds can be 
made, and the claims further put forth are 
very remarkable. The castings are said to 
be homogeneous, free from blow-holes, may 
be drawn under hammer, perfectly welded, 
and are workable, like wrought iron, by 
machine tools. Tests of the metal have, 
it is alleged, shown it to possess a tensile 
strength of from 63,000 pounds per square 
inch to 80,000 pounds, 

Iron Age says that, “after being heated 
to a dull red and plunged into cold water, 
the metal can be cut easily with a file, 
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showing that it takes no temper. Speci- 
mens of castings are shown which have 
had portions heated and drawn out flat un- 
der the hammer, afterward being twisted 
cold and pounded flat, without a sign of 
fracture. Gates from castings are shown 
which have stood remarkable torture of 
this character. A notable piece of work is 
a heavy chain, of which the links were cast 
open, then joined, and the open spaces 
welded without the use of flux. Valve 
stems, crank shafts, and other similar 
pieces are shown, which have been finished 
to pattern in a lathe, exhibiting a smooth 
surface without a suspicion of a blow-hole. 
Intricate castings are exhibited which have 
been reproduced regularly without a fail- 
ure, while a very high percentage of losses 
has been reported when made by other 
methods of producing very strong cast- 
ings.” 

It is said to be the intention of the com- 
pany ‘to meet the demand for castings of 
the highest grade, competing with drop 
forgings, and aiming to produce shapes 
which are difficult to work under a ham- 
mer, but for which castings have hereto- 
fore not been found sufficiently strong and 
trustworthy.” The castings are also said 
to be “well adapted for electrical appara- 
tus, owing to their high conductivity.” 


THE Engineering and Mining Journal 
says that Madagascar is an exceptionally 
good field for mineral prospecting, so far as 
the natural conditions are concerned. The 
climate of the interior plateau is good, and 
in the mountains (9,000 to 10,000 feet) even 
cool, though on the coast it is hot. There 
is plenty of timber and water, but trans- 
portation is thus far in a primitive stage. 


THE ENGINEERING INDEX—1896, 


Current Leading Articles on Various Scientific and Industrial Subjects in the American, English and British 
Colonial Scientific and Engineering Journals—See Introductory. 


6988.—75 cts. The Sea Mills of Cephalonia. 
F, W. Crosby and W. O. Crosby (Excellent dc- 
scription and attempted explanation of a very 
singular phenomenon which has been observed 
many years hitherto without satisfactory explana- 
tion). Tech Quar-March. 7500 w. 

6990.—75 cts. Reduction of Nitrates by 
Bacteria and Consequent Loss of Nitrogen. 


Ellen H. Richards and George William Rolfe 
(Interesting experiments which lead to the con- 
clusion that bacteria are active agents in the dis- 
appearance of nitrogen in nitrogen-compounds 
dissolved in water). Tech Quar-March,. 3600 w. 

6991.—75 cts. The Graduation of a 100-Inch 
Photometer Bar. W. Lincoln Smith (Presents 
a table of scale readings in inches and corre- 
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sponding ratios of unknown to standard which, 
when multiplied by the value of the standard in 
candle powers, gives directly the value ot the un- 
known. Also explains the method by which the 
table has been obtained). Tech Quar-March, 
350 w. 

*7007. The Tornado at St. Louis. Ill. (Con- 
ditions for the genesis of storms of this charac- 
ter). Engng-July 3. 1700 w. 

*7024. Individuality in the Mineral King- 
dom. Henry A. Miers (An inaugural lecture 
delivered at the University Museum, Oxford, 
Eng. An interesting address), Nature-July 2. 
6000 w. 


7036. The Standing of Engineering Among 
the Professions. J. S. Kreerl (Read before the 
Montana Soc. of Civ. Engs. A discussion of 
the fitting recognition of the engineering pro- 
fession). Arch & Build-July 11. 1200 w. 


7037. Asbestos. George Heli Guy, in Vew 
York Evening Post (What it is; where found ; 
the process of manufacture ; its uses), Arch & 
Build-July 11. 1800 w. 

+7062, The Contractor’s Fair Profit. Jobn 
H. Burnham (Consideration of what is a fair 
profit, with discussion). Ill Soc of Engs & 
Surv-1r An Rept. 4200 w. 

7070. Réntgen Ray Tubes. Elihu Thom- 
son (Criticising some statements made in ar- 
ticles appearing in this paper, and illustrating 
various forms of tubes), Am _ Elect’n-July. 
800 w. 


7075. The State of the India Rubber Sup- 
ply. Hawthorne Hill (Showing that there is 
little fear that the price of rubber will be in- 
creased materially in the future). Elec Eng- 
July 15. 1800 w. 

7078. Emission of New Radiations by Me- 
tallic Uranium. Henri Becquerel, in 
Rendus (Study of these salts with results of sci- 
entific interest), Elec-July 15. goo w. 


7079. On Hyperphosphorescence. Silvanus 
P. Thompson, in Philosophical Magazine and 
Journal of Science (Explains why the writer 
gives this name to the new phenomenon ob- 
served by M. Becquerel and by himself). Elec- 
July 15. 600 w. 

7119. Decimal Numeration in the United 
States. E. E. Slosson (The use of it is re- 
garded as on the increase, and the author ap- 
pears to anticipate its general adoption). Sci- 
ence-July 17. 1800 w. 

7120. The Use of the Hair Hygrometer. C, 
C. Trowbridge (Results of tests of Saussure’s 
hygrometer in comparison with results of the 
wet and dry bulb determinations of humidity in 
air, show a nearer agreement than would be 
generally supposed), Science-July 17, 1100 w. 

*7151. The Manufacture of White Lead. G. 
H. Robertson (The methods at present em- 
ployed and the substitutes proposed). Elect’n- 
July 10, 2000 w. 

*7152. Electrostatic Deflection of Cathode 
Rays. G,. Jaumann (Showing that the electro- 
Static deflection of cathode rays is as character- 
istic of them as their magnetic deflection), 
Elect’n-July 10. 3500 w. 
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+7169. The Teak Trade of Siam (Report to 
the Colonial Office of Acting Vice-Consul Black 
of Bang Kok (Interesting description of the 
teak timber industry in its details from cutting 
to marketing), Ind & East Eng-June 27, 
3200 w. 

7178. Cotton. Henry G. Hester (Its rela- 
tion to leading American seaports, past and pres- 
ent ; the future of New Orleans as a cotton cen- 
ter ; an original and interesting review of the 
cotton trades of the south as compared with 
the ante-bellum period). Mfrs Rec-July 17. 
4000 w. 


7179. How Cotton Is Bought, Sold, and 
Handled (General information by a member of a 
cotton firm). Mfrs’ Rec-July 17. 1100 w. 


7189. New Tesla Coil for X-Ray Work (De- 
scribes a coil known as the modified Tesla coil, 
placed on the market by the L. E. Knott Appa- 
ratus Co). Elec Rev-July 22. 700 w. 


7217. The Effect of Inventions on the Peo- 
ple’s Life (Changes in the condition of the 
people resulting from inventions chiefly pertain- 
ing to the daily life, food, raiment, methods of 
working, books, newspapers, etc). Sci Am- 
july 25. 3500 w. 

7221. Physics (Review of progress in physi- 
cal sciences for the last half century). Sci Am- 
July 25. 1500 w. 

7222. The Textile Industries of the United 
States Since 1846 (Review of American prog- 
ress in the textile arts, with statistics), Sci Am 
-July 25. 2000 w. 

7224. Chemistry (Rapid review of fifty years 
of progress). Sci Am-July 25. 1500 w. 

7225. The Phonograph (An illustrated his- 
torical sketch). Sci Am-July 25. 1400 w. 

7233. The Progress of Invention During the 
Past Fifty Years. Prize essay by ‘‘ Beta” (Ed- 
ward W. Byrn) (A diagram showing ratio of 
increase of U. S. patents for each five years, and 
another, showing yearly increase or decrease, 
and the relation of increase or decrease with 
critical periods in the history of the country, are 
interesting features of this able essay), Sci Am 
-July 25. 2200 w. 

7234. Distinguished Inventors (Biographical 
sketches with portraits) Sci Am-July 25. 
2800 w. 


7236. Development of the Astronomical 
Telescope in Fifty Years (Historical, princi- 
pally dealing with what American genius has 
accomplished toward perfecting these instru- 
ments.) Sci Am-July 25. 2400 w. 

*7247. The Surviving Hypothesis Concern- 
ing the X-Rays. Dr. Oliver Lodge (The pres- 
ent aspect in the light of recent experimental 
progress. Exposition of the meaning of a pre- 
diction of Helmholtz, dating back to the early 
part of 1893). Elect’n-July 17. 2800 w. 

*7248. Some Experiments with Réntgen 
Rayse John Burke (An account of some experi- 
ments the writer has been carrying out at Owens 
College). Elect’n-July 17. 1800 w. 


+7262. Colombia: Region of the Magda- 
lena; Trade of Barranquilla (The river system 


We supply copies of these articles, See introductory. 
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of the country and facilities for the establishment 
of ports, with reference to present and future 
commercial requirements are discussed). Cons 
Repts-July. 4200 w. 

+7268, The Sugar Industry of Formosa (De- 
scribed from personal observation, by James W. 
Davidson. Copied from Japan Daily Mail). 
Cons Repts-July. 4300 w. 

+7269. Cider Making in France (Description 
in detail from the selection of the apples, to the 
final bottling of the rectified cider). Cons Repts 
-July. 3800 w. 

7270, The Temperature of Certain Flames. 
W. Noll Hartley (Description of attempts to 
ascertain temperature of flames), Am Gas Lgt 
Jour-July 27, 1600 w. 

7271. The Relative Humidity of Southern 
New England and Other Localities. Report of 
Alfred J. Henry, Chief of Div. of Weather 
Bureau, U.S. Dept. of Agriculture (Results in 
tabulated form of extensive observations in 
various localities, with explanatory remarks 
upon the methods and their accuracy, and com- 
parisons of humidity of different regions. Also 
diagrams showing curves of relative humidity, 
and statement of the relation of atmospheric 
humidity to kinds and quantities of useful 
crops). Bos Jour of Com-July 25. 5300 w. 


*7293. Technical Education in Japan (Survey 
of progress with references to and brief memo- 
randa of facilities afforded by technical schools 
already established), Engng-July 17. 2200 w. 


7308. An Improved Focus Tube. Joseph F. 
Smith (Illustrated description of a tube that has 
given excellent results, with sciagraph of hand, 
showing shot). W Elec-July 25. 500 w. 


+7329. Laboratory Note in the Heat Con- 
ductivity, Expansion and Fusibility of Fire- 
Brick. J. D. Pennock (The samples examined 
were Grecian magnesite, American magnesite, 
silica brick and coke oven tiling made in Bel- 
gium and used in retort coke ovens). Trans 
Am Inst of Min Engs-July. 700 w. 


7367. <A Possible Solution of the Problem of 
Weights and Measures. Sidney A. Reeve (An 
argument in favor of the duodecimal system and 
against the decimal system of weights and meas- 
ures). Eng News-July 30. 800 w. 


7373. Color Testing. Charles H. Williams 
(Read before the Boston Soc. for Medical Im- 
provement. Experience with different methods 
examining a large number of men on the Bur- 
lington system of railroads. Description of a 
modification of Thomson’s stick, employed for 
testing color vision, with other interesting and 
instructive particulars), R R Gaz-July 31. 
3800 w. 


+7395. Science at the University of Penn- 
sylvania. Lewis R. Harley (Historical and 
general description of this institution, with illus- 
trations, exterior and interior views, and more 
detailed description of departments in which 
chief contributions to science have been made). 
Pop Sci M-Aug. 7000 w. 

+7396. Early Years of the American Associa- 
tion. William Henry Hale (This brief early 
history of the association is illustrated by por- 
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traits of eminent men who have presided over its 
councils). Pop Sci M-Aug. 1800 w. 

+7397. The Scallop. Fred Mather (Illus- 
trated description of this mollusk, its habitat, 
and the scallop fishery, methods of taking, and 
the preparing for market). Pop Sci M-Aug. 
2700 w. 

+7403. Forest Fires in New Jersey. John 
Gifford (Causes, the removal of which is impera- 
tive, and the effects of these fires upon timber, 
soil, seeds and game. Methods of fighting 
these fires when once started). Jour Fr Inst- 
Aug. 3000 w. 

*7433. The Geological Formations Tra- 
versed by the Principal Rivers of England. Jo- 
seph A. Dickinson (From a paper read before 
the Manchester Geological Soc. on River Val- 
leys. The rivers are geographically classified in 
six divisions, and examined). Col Guard-July 
24. 3800 w. 

*7438. Traction Engines and Roads (The 
topics of weight of traction engines as related to 
the sustaining power of road surfaces, legal re- 
strictions and licenses, are considered from the 
English standpoint). Arch, Lond-July 24. 
2000 w. 

7442. The Diseases of Occupations. John 
S. Billings (Lecture before the Pratt Inst. The 
special diseases and accidents whose prevalency 
is increased by the various industries of civiliza- 
tion, or which are peculiar to particular industri- 
al occupations are stated, with interesting facts 
connected therewith). Prog of Wld-Aug. 
3500 w. 

7452. The Burma Teak Forests. Dietrich 
Brandis, with editorial (The history of the man- 
agement of these forests, given with some de- 
tail). Gar & For-Aug. 5. Serial. Ist part. 
2600 w. 


*7526. The Réntgen Rays. J. J. Thomson 
(The Rede lecture, given at the University of 
Cambridge, Eng. Brief reference to the discov- 
ery, with discussion of the rays and the effects 
they produce, etc). Nature-July 30. 6000 w. 

7534. The Action of Illuminating Gas on 
Rubber Tubing. H. Grosheintz, in the Bulletin 
of the Industrial Society of Mulhouse (An account 
of experiments carried out by the author), Am 
Gas Lght Jour-Aug. 10. 900 w. 

+7535. History of the Rubber Industry in 
New Brunswick, New Jersey. T. Robinson 
Warren (Historical account of this industry and 
the benefit it has proved to the town). Ind Rub 
Wld-Aug, 10. 2500 w. 


+7536. The Management of India-Rubber 
Plasters. H. W. Medberry, in 7he Western 
Druggist (From an address delivered before the 
students of the Chicago College of Pharmacy. 
Gives brief history of plasters and describes the 
rubber plasters and their manufacture), Ind Rub 
Wld-Ang. Io. 1500 w. 


+7537. Rubber Notes of Interest from Can- 
ada (Interesting information connected with 
trade in india-rubber), Ind Rub Wld-Aug. 10. 
2000 w. 


+7538. The India-Rubber Industry in Europe 
(Interesting notes from various sources), Ind 
Rub Wld-Aug. 10. 1600 w. 
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The Price of Gold. 

In the May number of this magazine 
there appeared an article on “ The Present 
Value and Purchasing Power of Gold.” 
This contained some statements which 
deserve a word of criticism. In these lat- 
ter days of loose thinking and still more 
loose talking, we cannot be too exact in 
our statements. The first sentence of the 
paper is, indeed, a fact. ‘“ The value of 
gold is fixed in the long run by the cost of 
production.” No onecan successfully dis- 
pute this axiom. As the author goes on 
to say, price will not remain permanently 
below the cost of production, because men 
will refuse to produce that article for such 
a price. On the other hand, if large prof- 
its are being made, others will go into the 
business of producing, and these may be 
willing to sell at a lower price. 

But the errors appear later in the article, 
when the statement is made that certain 
conditions have maintained gold abnor- 
mally above its value as determined by its 
cost of production; and further along the 
inviting prospect is presented that, because 
of these enormous profits, gold mining 
should be one of the most alluring indus- 
tries of the times. While there is no doubt 
that gold mining is one of the most allur- 
ing industries of the times, the inferences 
to be deduced from these considerations 
is denied,—namely, that large fortunes 
await those who enter the field of gold 
mining. 

In the first place, all admit that gold has 
value. Value has been well defined as “ the 
power which an article confers upon its 
possessor, irrespective of legal authority 
or personal sentiments, of commanding, in 
exchange for itself, the labor or the pro- 
ducts of the labor of others.” This value 
is dependent on two conditions,—the want 
men have for the article and its difficulty 
of attainment ; in other words, supply and 
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demand, In order that anything shall be 
valuable, it must possess utility. One does 
not labor for that which he does not want. 
Is it true, however, that utility alone 
governs value? Notatall. Some of the 
most useful things in the world ordinarily 
possess but little value. Light, water, the 
air we breathe, are all highly useful,—in 
fact, absolutely essential to our life and 
health, —yet they are free for all, without 
money and without price. 

The other condition of value, then, is 
difficulty of attainment. These two con- 
ditions of value gold possesses in an 
eminent degree. All men want it both for 
its use in the arts and for its purchasing 
power as money. It is also more or less 
difficult to procure gold in its native con- 
dition or from its refractory ores. There- 
fore asmall quantity represents a consider- 
able value. These conditions beingas they 
are, we see that gold obeys the same laws 
that govern all other products,—namely, 
those of demand and supply. There may 
be a large demand for an article, but it 
does not necessarily follow that it will 
command a high price, as the supply may 
be correspondingly large. But with gold 
the supply and demand seem fairly to keep 
pace with each other. Its difficulty of at- 
tainment is practically constant, and, while 
there are new supplies being discovered, 
yet the demand for the product is contin- 
ually increasing. 

We now come to the main fact which 
was overlooked in the above quoted ar- 
ticle,—namely, production at the greatest 
disadvantage. Although all gold producers 
may sell their product at practically the 
same price, it does not follow that they all 
make the same amount of profit. In fact, 
it is easily seen that the chances are that 
no two producers are making the same 
proportionate amount of profit. 

This is what is meant by production at 
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the greatest disadvantage. As long as 
there is a demand for gold, men will go 
into the business of producing it. But 
some will have refractory ores to work. 
Others will have high wages to pay. 
Others may have high transportation 
charges against them. Thus they are not 
all on an equal footing. Some will be 
turning out gold much more cheaply than 
others. But do those sell their gold ata 
lower price than these? Not at all. 
Those who are producing most cheaply 
can be thankful for their good fortune and 
pocket the increased profits. But what 
does govern value? “The normal value 
of any kind of goods is determined by the 
cost of production of that last consider- 
able portion of the necessary supply which 
is produced at the greatest disadvantage.” 
Here, then, we have the key to the situa- 
tion. Some men are in the business of 
producing gold who are just able to sell 
their product for what it cost to get it out, 
showing no profit. Their quota of gold is 
the last considerable portion of the neces- 
sary supply, but it is produced at the 
greatest disadvantage, and therefore fixes 
the price. All those who are above this 
plane make more or less of a profit, while 
those who are below it drop out, as they 
can not afford to produce long at a loss. 
Thus it is seen why the present price of 
gold may not be considered abnormal. 
There are just as many grades of em- 
ployer in the business of gold mining as 
any other; and business ability, cost of 
labor, and difficulty of attainment of pro- 
duct count for just as much as in any 
other occupation. While, therefore, it is 
undoubtedly true that some gold miners 
will make large profits, others will be 
found who are just ableto make both 
ends meet, and who find that at the end of 
the year they are no better off than they 
were at the beginning. These men are 
necessary to the business, as without them 
the supply would not equal the demand 
and the price would go up. Others, how- 
ever, would then go into the business, 
who would bring about the conditions as 
indicated herein, so that these considera- 
tions must be held to govern, and there 
will always be some who are producing at 


COMMENT AND CRITICISM. 


1185 


the greatest disadvantage. The point is, 
then, that some men will find gold mining, 
just as any other occupation, a losing busi- 
ness, and others will be engaged in it who 
are able to show a profit. 
Wo. ELMER, JR. 
Trenton, N. J., August, 1896, 


Quackery in Education. 

THE article in your May number, on 
“ Quackery in Engineering Education,” by 
Mr. Edgar Kidwell, is not only timely, but 
extremely refreshing. 

You were fortunate in obtaining for your 
contributor one who can use a pen and has 
sound ideas upon practical education ; as 
he is not an engineer in private practice, 
it cannot be said that he writes in this 
vein because his own practice is being cut 
into by the professional professor. 

Our schools, colleges, and universities 
are overrun with professors, men whose 
business it should be to teach certain 
branches of learning ; whose best energies, 
mental and physical, should be directed 
toward keeping abreast of the times in the 
study and solution of the problem of prac- 
tical education and to applying the same 
by precept and example. Men who de- 
liver semi-occasional lectures, chiefly 
culled from the ancient masters, should not 
have the title of professor; let them be 
called what they more or less properly are, 
“lecturers.” Even if we grant that the 
once time-honored title of professor has 
fallen into unworthy hands, it is neverthe- 
less true that there are many instructors in 
our primary schools far more deserving of 
it, because they are truly successful teach- 
ers, than many of the self- or catalogue- 
styled professors. 

Mr. Kidwell’s remarks relative to the fit- 
ness of trustees of technical schools are but 
too true. How often we see the effect of 
the preponderating influence of the busi- 
ness man or moralist! And what is or 


should be a successful technical school ? 
That one whose professors write the most 
articles in the North American Review, 
or publish the text- books with the greatest 
number of pages ; that one which does the 
most advertising, or whose foot-ball team 
wins the championship, or whose register 
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contains the longest list of names? Or is 
it possibly that small, unheard-of school 
whose instructors have far more stubborn 
material to handle than the larger and 
more advertised schools (which from very 
force of numbers must fall upon specia!ly 
gifted men whose later doings will add to 
the renown of their Alma Mater), and 
which yet makes of this obstinate material 
well-grounded, practical, thinking men,— 
men who will use all their senses, if neces- 
sary, to arrive at a result? Let technical 
schools advertise, if they must; very few 
are beyond the necessity ; but let it not be 
by prostituting professorship. 

There are few, if any, who will gainsay 
the fact that there is something decidedly 
wrong in the practice of college professors 
who devote the major part of their ener- 
gies and time to private pursuits and in- 
terests. And plainly the blame for such 
practice rests both with the trustees and the 
professor. The professor maintains his as- 
sociation with the college, and, for a fixed 
consideration, does but little more than 


loan the use of his name and reputation to 
the institution. Asa practical educator, he 
may amount to naught. With the trustees 
it is the question whether the institution 
requires advertising more than a reputation 
for sound training. With the professor it 
should be largely a question of profes- 


sional ethics. Can the professor recon- 
cile his conscience with the fact that 
he is deceiving both students and their 
parents into accepting the catalogue-con- 
ceived notion that he is actually head of 
his department ? True, a private practice of 
$20,000 or $30,000 a year willact as a won- 
derful panacea for mangled consciences, 
But is not the professional quack, in 
usurping the place of a better fitted or 
moreconscientious man, doing the students 
under him the greatest wrong and injustice, 
in not giving them the direct benefit of his 
best thought and energy? And it is not 
always the case that the professor has 
brought his reputation to the college; it 
has often been made while there, at the 
expense of the institution and its students. 

The writer is not one who would make 
a slave of the professor. Let his institu- 
tion give him all the time and money it 
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can spare for independent study and re- 
search ; but the practical results of such 
study and research are by right and title 
the direct heritage of the students. 

Then, if he wish (as we hope), let him 
give his ideas and results to the world 
and reap what personal profit arises there 
from. It is simply that the primal end in 
view should be the direct benefit of the 
student, and not that of self. 

One cannot but think that Mr. Kidwell 
is slightly illogical in his remarks about 
the “$15,000 experimental steam  en- 
gine.” The E. S,. Allis Co. would hardly 
look for ideas to the crude and hastily- 
formed notions of college students, whose 
experience is confined to testing or taking 
down and setting up some engine. Ex- 
perience, familiarity with the strength or 
weakness of design and operation in 
countless other machines, is the true 
ground-work for such results. And zs 
experiment or practice with a $700 en- 
gine as instructive as with a $15,000 en- 
gine? With equal reason one could be 
satisfied with teaching the student of 
civil engineering the, uses of the survey- 
or's compass, letting him get from text- 
books, lectures, or later life his ideas of 
the modern engineer’s or mining transit, 
with its solar attachments, micrometers, 
stadia wires, etc. 

There are many of your readers who 
will be glad to hear the changes rung on 
the subject Mr. Kidwell has introduced. 

M.P: PAREY. 

Lake Charles, La., August, 1896. 

A Correction. 

In Prof. A. Humboldt-Sexton’s article 
on “ The Important Feature of Producer- 
Gas,” inthe August number of THE EN- 
GINEERING MAGAZINE, on page 914, “ the 
yield of (Mond) gas from a common slack 
containing eleven per cent. of ash” should 
be stated to be one hundred and sixty thou- 
sand cubic feet per ton, instead of “ one 
hundred thousand,” as it there appears. 

Thé error arose from a mistake in read- 
ing manuscript figures, and unfortunately 
the author’s corrected proof was not re- 
ceived until after the publication of the 
magazine, 
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The matter published in this department is not paid for, nor can it be classed as advertising 
But as the information is necessarily obtained from those who offer the appliances 


for sale, it is proper to say that the manufacturers, rather than ourselves, 


are responsible for the statements made. 


Tennessee Coal, Iron & R. R. Company’s 
Coal-Washing Plant. 

THE Jeffrey Manufacturing Company, of Co- 
lumbus, Ohio, have taken up the manufacture of 
the Robinson Patented Coal- Washing Machinery, 
of which many installments are in daily use in this 
and foreign countries, and are generally con- 
ceded to be most efficient and simple. Sim- 
plicity, compactness, low cost of installation, low 
cost of operation, economy in the use of water, 
and washing of coal that is not closely sized, 
are special merits of this washer, 

Coal-washing machinery has in the past four or 
five years been extensively employed in the 
southern States, especially in the coking plants 
of Alabama. The illustration, herewith, was 
reduced from a photo of the Robinson coal-wash- 
ing plant, erected by the Tennessee Coal, Iron 
& R. R. Company, at their slope, No. 2, near 
Birmingham, Alabama. This is one of four of 
these plants there in daily use, the style of plant 
being common where the washer is used. 
In this plant, the run of mine coal is brought 
from the slope, at the far end, into the tipple 
house, in pit cars. The coal is dumped in the 
usual manner, over screens, the lump and nut 
coal passing into the cars; the Small or slack 
coal, which at this plant amounts to some four 
hundred tons per day, is discharged into a hop- 
per, from which it is taken by conveying ma- 
chinery into the washer. The cut will be of in- 
terest, as it shows the relative position of the 
washer, pump, reservoir, and other parts which 
go to make up a complete plant. 

The Robinson Washer, as now made by The 
Jeffrey Mfg. Co., consists principally of a well- 
built cone, constructed of heavy plate steel, hav- 
ing at its lower end a specially arranged water 
jacket. Inside this cone is located a rotating 
shaft, arranged with arms and blades, actuated 
by power from the head. This agitator is of 
wrought iron or steel, firmly secured, revolving 
at the rate of about eight revolutions per minute. 
The blades projecting down into the cone keep 
the material in a constant state of agitation. At 


the lower end of the cone are valves operated bY 
levers. The water tank is over head and the 
water is fed down through pipes, out of which 
the water passes into the washer through various 
openings, so as to supply it equally on all sides. 
The force of the water is regulated by means of 
valves, so that the pressure is made to correspond 
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with the coal that is being washed. The over- 
flow water is collected in a suitable tank, and, by 
means of a pulsometer pump, is again forced up 
into the reservoir for further use. 

The coal is discharged into the washer, and, 
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passing down, meets the upward flow of the 
water, the clean or good coal being forced up- 
ward with the current and out at the over-flow. 
The heavier material or impurities, such as sul- 
phur, slate, or bone coal, are not carried up with 
the water, but settle into the lower chambers. 
The good coal passes out with the over-flow over 
inclined perforated chutes into the cars, and the 
accumulated refuse material collected in the 
lower chamber is removed. The over-flow enters 
into a supplementary collecting chamber, known 
as the ‘* Ramsey sludge,” which saves a large 
per cent. of the very fine coal that would other- 
wise be lost. 

In order to demonstrate the efficiency of the 
machinery, the manufacturers have erected a 
40)-ton washer in their works at Columbus 
(Ohio), where coal may be sent for testing 
purposes. A complete illustrated catalogue 
fully describing this machinery can be had by 
addressing the company at Columbus, Ohio, or 
branches in New York, Chicago, or Denver. 


with a 6 ft. bed, turns 3 ft. between centers and 
cuts threads from 2 to 35 per inch. The Driving 
Cone is unusually large, has five steps for 23,’ 
belt, and, with back gears engaged, gives ten 
changes of speed. The spindle is of crucible 
steel, accurately ground, and journaled in boxes 
of phosphor bronze, which are provided with 
means for taking up the wear and special oiling 
facilities. The carriage is heavy, with a long 
bearing on the ways, and is securely gibbed both 
front and back, The apron is fast to the car- 
riage. All feeds of the carriage can bz thrown 
in and out or reversed from the tront of the 
apron,—a convenient and time-saving feature, 
as the feeds can be operated instantly. The 
friction feed and lead screw cannot be engaged 
at the same time. The cross feed is graduated 
into thousandths for turning diameters without 
callipering. By means of an automatic stop to 
the carriage any number of pieces may be turned 
or bored up to a certain point without the neces- 
sity of laying off or marking each piece. The 
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Improved 18" Standard Engine Lathe. 

THE accompanying cut shows the new 18" 
standard engine lathe, made by Davis & Egan 
Mach. Tool Co., Cincinnati, Ohio, which takes 
the place of the old style lathe made by the same 
firm. The lathe illustrated is a much heavier 
tool, and has many new improvements, It swings 
18%" over the bed, 123g” over the carriage ; 


feed rod is driven direct from the spindle, either 
with gearing or belt, giving a range of feeds 
from 7 to 142 per inch, 

This lathe is regularly furnished with plain 
block rest, but a compound rest as well as a 
tape attachment is furnished at an additional 


cost. This lathe is capable of turning or boring 
ataper of six inches to the foot, and is fitted 
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with a graduated index. The tail stock is pro- 
vided with set over for tapers, and the spindle is 
graduated so that holes of various depths may 
be drilled without measuring. 

All gears throughout are cut from the solid ; 
all screws and nuts are case-hardened, and all 
planed surfaces scraped to an accurate bearing. 
Each lathe is furnished with power cross feed, 
large and small face plates, steady rest, follow 
rest, change gears, and wrenches. The lathe is 
driven by a double friction counter-shaft, with 
pulleys 12” in diameter for 314" belt, and should 
run 120 revolutions per minute. 


Double Cylinder Dimension Surfacing and 
Jointing Machine. 

Tue large lumber-mills are demanding a spe- 
cially heavy machine with roll feed, adapted to 
planing dimension timbers on four sides at one 
operation, as well as every variety of surface 
planing. The No. 12 six-roll dimension surfac- 
ing and jointing machine shown in the cut is 
claimed to meet the requirements exactly. It is 


SURFACING AND JOINTING MACHINE, 


the heaviest and most substantial timber-planer 
yet introduced by J. A. Fay & Egan Co., Cin- 
cinnati, Ohio. The frame is massive, with 
plate sides, well braced to prevent vibration when 
working to full capacity. The machine weighs 
24,500 pounds. It will surface on two or four 
sides up to 30” wide and 14" or 16" thick as may 
be ordered, and will plane two sides and one 
edge of two pieces of material up to 13” wide, 
14" or 16" thick. By using sectional feeding- 
rolls and barsa number of natrow pieces of 
varying thicknesses may be surfaced both sides 
at one time. 

The cylinders and their journals are made from 
best quality, forged, crucible steel, and are slot- 
ted on all four faces. Their journals are 3" in 
diameter, ground perfectly true, and run in 
heavy 12" self-oiling bearings. The upper cyl- 
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inder bearings are yoked together and held per- 
fectly true with the stands by gibs on each side, 
in addition to a groove planed perfectly true to 
keep them always in line. A device for locking 
the cylinder is arranged and operated from the 
feeding end of the machine. The lower cylin- 
der, mounted in a connected frame that can be 
drawn out on the operating side to permit ready 
access to the knives, is held rigidly in position 
by an improved locking device, has an indepen- 
dent vertical adjustment, and is placed before 
the side heads, as close to the upper cylinder as 
possible, bringing the cuts of both cylinders very 

close together, thus insuring uniformity in thick- 

nessing. 

The pressure-bar before the cut is sectional, 
adjustable to and from the cut, and arranged to 
lift easily for any variation in thickness up to 3". 
The bar after the cut of the upper cylinder also 
serves as the pressure-bar over the lower cylin- 
der. It is adjustable to and from the cut of the 
upper cylinder, and has an independent vertical 
adjustment. Two pressure-rolls, one before and 
one after this bar, are 
used in planing heavy 
timbers, the bar itself 
being raised out of the 
way to relieve the mate- 
rial from friction. These 
rolls aré arranged to 
vary the pressure. The 
bar needs no chang- 
ing when varying the 
thickness of the cut, 
for, after once being 
set, it always holds the 
same relation to the 
cut. 

The side spindles are of fine steel ;';" in di- 
ameter where the heads are applied. They run 
in three self-lubricating bearings, one being at 
the top above the heads, thus insuring steady 
running. The top bearing can be quickly re- 
moved for the purpose of changing heads. The 
side heads are made of steel, slotted on four 
faces, and are furnished 14" or 16" long, as de- 
sired. The side hangers are supported on heavy 
girts, and are held by a positive lock controlled 
either from the feeding end of the machine or 
from the operating side. They are also adjust- 
able across the machine from the feeding end or 
from the side. Each head is provided with an 
adjustable weighted clip, permitting the chip- 
breaking lips to be brought close to the cut. By 
simply loosening two bolts the entire clip can be 
removed, giving free access to the knives. Press- 
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ure feet hold the material true to the hanger- 
plates, which are adjustable to suit the cut of the 
lower cylinder. The side guides at the feeding- 
out end are arranged to move with the hangers. 

There are six feed-rolls 10" diameter, the up- 
per feeding in rolls being made sectional to al- 
low different thicknesses of narrow material to be 
fed through the machine at the same time. The 
large bearings supporting these rolls are carried 
in swivel boxes, and have expansion gearing at 
each end, yoked both inside and out. The heavy 
equalizer weights drop on cushions which over- 
come the tendency to shear the fulcrum bolts. 
A lever on the operating lifts the rolls instantly 
clear of the lumber. The lower rolls have the 
usual vertical adjustment. At the feeding end 
is an attachment for raising the upper rolls and 
cylinder by power. This arrangement is oper- 
ated by a lever, and the positions of the rolls 
are accurately gaged, 

All the upper rolls and the upper cylinder can 
be raised together, or the upper cylinder and feed- 
out roll can be instantly disconnected and ad- 
justed by hand. Power is applied to the rolls by 
a variable friction feed, regulated from 5” to 110" 
per minute. This feed, separate from the fram- 
ing of the machine, may be placed either over- 
head or below the floor, and is operated by two 
levers, one for starting and one for different 
rates of feed. By the lever that actuates the 
friction-plate the feed may be instantly reversed 
and the material fed back out of the machine. 

Various attachments and appliances supplied 
with this machine are named in descriptive mat- 
ter which the makers will supply on application. 


The 35-Mile Electrical Power Transmis- 
sion at Fresno, Cal. 

FRESNO, the principal town of the great San 
Joaquin valley, in California, situated on the San 
Joaquin river, was founded in 1872, with the 
advent of the Southern Pacific railroad. At first 
its growth was slow, but since 1885 its popula- 
tion has risen to 15,000 persons. The center of 
a fertile and well-irrigated agricultural region, 
with vast mineral resources as yet undeveloped, 
it is the commercial center of the San Joaquin 
valley, and would have become a manufacturing 
city but for the extremely high price of fuel and 
consequent heavy cost of power. This handi- 
cap was felt severely by the city. The utiliza- 
tion of the difference of level of the San Joaquin 
River had been mooted, but not until the suc- 
cessful solution of the problem of long-distance 
power transmission had been reached did the 
utilization of the San Joaquin become possible. 


The San Joaquin Electric Company was formed 
to carry out the work, and the General Electric 
Company’s project and three-phase system of 
transmission, by which power had already been 
successfully transmitted from Folsom to Sacra- 
mento,—a distance of twenty-four miles,—was 
adopted. The work, lacking a few details, is now 
complete, and Fresno is on a par with any city 
of the east so far as the cost of power and light 
is concerned. 

The source of the water power is the north 
fork of the San Joaquin, which at the point of 
diversion runs through a narrow caijion with 
solid rock walls. The minimum low-water flow 
of the stream at this point is 50 cubic feet per 
second, which at the head used will develop over 
7,000 horsepower at the water wheels. 

A flume has been built and a canal excavated 
and carried seven miles along theslopes of a hill, 
over a right of way cleared of all obstructions 
for a width of 150 feet. The entire system of 
headworks and canal is below frost line. 

As the electrical papers have done fuli justice 
to the description of the details of this plant, we 
will not here attempt such a description. The 
installment is remarkable for being an example 
of the longest distance transmission of power 
yet attempted for commercial purposes, and for 
being a commercial success from the start, the 
demand for power having taxed the resources of 
the company, before the plant had been running 
a single month, 


An Economical Power Plant. 

THE M. C, BULLOCK MANUFACTURING Com- 
PANY, 1170 West Lake street, Chicago, have 
recently installed in the power plant of the Pabst 
Heat, Light & Power Co. of Milwaukee, two 
engines for direct-coupled alternating current 
two-phase work, The engines are of the Wil- 
lans Central Valve type compound, automatic, 
non-condensing, 150 lbs. pressure, and are 
guaranteed to give an economy of less than 21 
Ibs. per I. H. P. per hour, 

The two units are of 200 I. H. P. and goo I. 
H. P. capacity and form with the Westinghouse 
alternators, a most compact and efficient plant. 
The plant was installed by the Pabst Company 
onthe basis of economy of operation viewed 
from all the standpoints of central-station work, 
including economy of space, attendance, and 
contituous running for long periods of time 
with a minimum of attention. The results fully 
justify the time and labor devoted to this problem 
by the general manager, Mr. Parker, and his 
consulting engineers. 
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Let us see what stitching does 
for belt: it helps to bind it to- 
gether. It Aefps—it is the assist- 
ant and not the principal. The 
principal binder in properly con- 
structed belt is the rubber (friction) 
between the plies. It is worth 


WRITE while to remember this, for many 

FOB of us (possibly you yourself) have 
= =O") CATALOGU an impression that a stitched belt 
Sor c is always better than one unstitch- 
: ee ed. This is only true when the 


friction in both belts is equally 
good. If in one it is poor, the 
combined tenacity of the friction 
and stitching in that belt will not 
be equal to the tenacity of the 
friction alone in the other belt. 
Take this into consideration when 
buying your next belt—examine 
the friction. Our SPECIAL 
STITCHED belt has a friction so 
tenacious and binding that, with- 
out any stitching whatever, it 
would give splendid service. Send 
for samples. 


NEW YORK BELTING & PACKING CO.LTD 


PIONEERS AND LEADERS, 
25 PARK PLACE 


NEWARK, N. J. 


Piease mention The Engineering Magazine when you wre, 
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->>55> PUMPING MACHINERY 


THE DEANE OF HOLYOKE. 
SINGLE 


COMPOUND 
TRIPLE EXPANSION 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
New York. Boston. Philadelphia. Chicago 
Write for ‘‘ The Deane Specialties.” 


WELL SUPPLIES. 


FROM ALPHA TO OMEGO. 
AR 


ComPESSING 
ENGINE. 49> 


- 


Chapman's Pat. Air Lift for 
% Artesian Wells, causes non-flow- 
| ing wellsto flow, increases the sup- 
ply 2 to 5 times, also will bring 
wm river water any distance. 
4418 pages 
illustrated 
Enyclope- 
dia, 25c. 


Circulars 


t 
° 
& 


sian Well Engine, 
doubles your supply. 


g 
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‘ouiduq Suidung 
TPA deeq psepurs 


Our Fuel Savin 


ROSS VALVE 


TROY, N.Y. 


Awarded 3 Gold Medals ROSS REGULATOR 
and 4 Diplomas at } | VALVES, for steam and water. 
World's Fair. 5 <5 Will contiol the flow and 

LIGHTNING WELL-SINK- —— , maintain any desired pressure. 

ING Machinery Manu- fi : " For car heating it hasno equal. 

facturers — Hydraulic, No complicated parts. It is 

Jetting, Revolving, Artesian, Diamond Prospecting easily unders'ood, It is dur- 

Tools, Engines, Boilers, Wind Mills, Pumps, etc. able, low in price, and always 

THE AMERICAN WELL WORKS, reliable. Made in sizes from 1 

AURORA, ILL. CHICAGO, ILL. » DALLAS, TEX. 


to 12 inches. 


THE COOK WELL CO. 


Cook’s System of Wells for Cities, Towns, Villages, 
Railroads, Ice Plants, Breweries and Manufacturers. 


COOK’S PATENT BRASS TUBE WELL STRAINER. 
COOK’S DEEP WELL PUMPING ENGINES. 


Estimates Furnished Upon Application. 
Write for Catalogue and Prices. 


Piease mention The Engineering Magazine whesx vou write. 
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: = ST. LOUIS, MO., U. S. A. | 


ik Smith-Vaile 


PUMPS 


FOR EVEnY POSSIBLE OUTY. 
The only Pumps with Patented Removable 


Water Cylinders and Adjustable Water Pistena. 
LESS WATER SLIPPAGE THAN IN 


ANY OTHER DUPLEX PUMP. 
SEND FOR ILLUSTRATED JATALOGUE. 


Wigdby The Stitwell-Blerce & Smith-Valle 


EW YORK, 110 Liberty St, CHICAGO, 63 8. Canal St. | DAYTON, OHI@ 


THE LAIDLAW-DUNN-GORDON CO. 


General Offices, Southeast Corner Pearl and Plum Sts., Cincinnati, Ohio. 
Factories, Tweedvale, Hamilton Co., Ohio, U. S. A. 


BUILDERS OF 


AIR COMPRESSORS. 


Steam Pumping Machinery 


BOILER FEED PUMPS. FIRE PUMPS. ELEVATOR PUMPS. 
Water Works and Sewerage Machinery. 


CORRESPONDENCE SOLICITED 


Branch Offices. 


New York: 136 Liberty St. 
Philadelphia: 45 N. Seventh St. 
Pittsburgh: 410 Lewis Block, 
Chicago: 68 and 70 South Canal St. 


‘SCAM ERON 
AM PUMPWorks 
oot OF East 23» $7, 
NEw-YorK ~~ 


Please mention The Engineering Magazine when you write. 


any 
Service. 
(P9AMERON STEAM +’UMP | 


PUMPING MACHINERY, ETC. 


OUR SPECIALTY 


JEANESVILLE IRON WORKS, JEANESVILLE, PA, 


core 


PULSONETER STEAM PUMP CO. SOLE OWNERS-NEW YORKW 
(COPYRIGHTED 1891) 


SUPERINTENDENTS 
and ENGINEERS of Water Works 


Save time, temper, and money by using the 
Union Rotary Piston, or the 
Columbia Water Meters. 


The Rotary Piston made in all sizes from 5% in. to 12 
in. inclusive. ‘The Columbia in 5% in., 34 in., and 1 in. 
. - Send for Catalogue. .. 
UNION WATER METER CO., = Worcester, lass. 


H. 1. SNOWDEN HAINES 
PRESID SECRETARY AND TREASURER 


THE McNEAL PIPE and FOUNDRY CO., 


BURLINGTON, N. J. 
_ CAST IRON PIPES for Water and Gas. 


General Foundry Work. 


Large Cylinders. Flange Pipes. 


THE CRANE HIGH PRESSURE 
WEDGE GATE VALVES. 


These Valves are extremely heavy and will easily stand a working 
pressure of 200 lbs, steam per square inch. 

They have removable seats which are practical, 

The stuffing boxes can be repacked without shutting off steam. 
wan stems are larger and bodies heavier than those of any other 

alve 
uae seat rings and wedge faces are made of a special bronze, known 
‘Crane's Hard Metal,” which is nearly as hard as steel, 
sent upon application. 


New t. Paul. 
los Angeles. CHICAGO. Portland, Ore. 


Please ti The Enei: ine Marasine when vou write. 
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MINING MACHINERY 


AIR COMPRESSORS...... 


IN RAILROAD SHOPS: 


N.Y. L. E. & W.R.R. 
Penn. R. R. 
Union Pacific. 


IN MINES: 
The Anaconda in Montana. 
The Homestake in So. Dakota. 
The Independence in Colorado. 
The Nottingham Colliery in Penn. 


IN MACHINE SHOPS: 
Cambria Iron Co. 
Pullman Shops. 
Camden Iron Works. 
And many others. 


The Ingersoll-Sergeant Drill Co., 
26 Cortlandt Street, 


Coal Cutters, 


Rock Drills, 
Stone Channeling [lachines. New Yor k. 


= 
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THE ACKNOWLEDGED 


Perfect 
Pulverizer 


Of All Refractory Substances 


Is the ** Griffin Mill,’’ whose first cost, wear, 
and operating expense is much less than 
stamp mills, and which yields a larger pro- 
duct at less cost than any other mill, with 
perfect success in every instance. 
It will work by either the wet or dry pro- 
cess, and deliver a uniformly sized finished 
» product of from 30 to 350 Mesh, with equal 
facility. Its capacity is 3 to 4 tons per hour 
on Phosphate Rock, 1% to 2 tons per hour 
on Portland Cement. Quartz Ores, etc. 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Go., no. 02 state st., Boston. 


Please mention The Engineering Magazine when you write, 
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MINING MACHINERY, Etc. 


NORWALK AIR COMPRESSOR 


*—OF OUR STANDARD PATTERN—® 

is built with Tandem Compound Air Cylinders. Corliss Air Valves 
on intake cylinders insure small clearance spaces. The intercooler between the 
cylinders saves power by removing the heat 
of compression before the work is done, not 
after, and the compressing is all done by a 
straight pull and push on a continuoi. 
piston rod. Special machines for hig! 

pressures and for liquefying gases. 


A Catalogue, explaining its many points of superiority, 
ts sent free to business men and engineers, who apply to 


South Norwalk, Ct. 


THE PNEUMATIC ENGINEERING COMPANY, 
100 BROADWAY, NEW YORK, 
FURNISH THE MOST EFFECTIVE SYSTEMS OF PUMPING WITH COMPRESSED AIR. 


COLORADO IRON WORKS CO., 


ESTABLISHED 1860. 


1876.—INCORPORATED—1896. DENVER, COLO. 


OUR MANUFACTURES COVERS EVERYTHING IN THE LINE OF 


MINING, MILLING AND 
SMELTING PLANTS. 


For our CRUSHING PLANTS we guarantee capacity per day 


to any degree of fineness. 
Please mention The Engineering Magazine when you write, 
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MINING MACHINERY, ETc. = 


CUMMER DRYERS, ROASTERS, CALCINERS 


ALL STYLES. ALL SIZES. 
FOR EVERY MATERIAL REQUIRING 
DRYING, ROASTING, CALCINING. 
THE F. D. CUMMER & SON CO., 
ENGINEERS, CLEVELAND, 0O. 


CHEMISTS. 


109 California Street, San Francisco. 
Chas. Erith & Co., 70 Gracechurch Street, London. 


Austral Otis Engineering Co., Melbourne, Aus. 
THE SULLIVAN 
DIAMOND PROSPECTING DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 
or of property. It boresto any depthat any 
angle, and removes a solid core or section showing the 1 i 
thickness and quality of the mineral, pies 


THE QUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS, 
Diamond Drills operated by Hand or Horse Power, Steam, Compressed Air or 
ELECTRICITY. 

GENERAL QUARRYING MACHINERY—Channeling and 
Gadding Machines. 

COAL MINING MACHINERY—The Stanley Entry Driving 
Machine. 


Prospecting Mineral Land with the Diamond Core Drill. 


SULLIVAN MACHINERY Co., 
54-60 N. Clinton St. 18 Broadway, 18th & Market St. 
CHICAGO, ILL. NEw YORK. DENVER. 


BREAKERS 


*punoidiapuy 10; UG Aw 


Nearly 4,000 now in use, 
For making Macadam, Ballast, Concrete and Crushing 
THE PRECIOUS ORES. 


Capacity of largest size 200 tons per hour. 


HIGH GRADE MINING MACHINERY. 


Catalogues sent on application. Address, 


GATES IROW WORKS Dept. 650 Elston Ave., 
CHICAGO, U.S.A. 


TEN BRANCH OFFICES AND AGENCIES. 


Hoisting Engines # Contractor's Machinery. 


LOCOMOTIVES, CARS, STEAM SHOVELS, 


GRINDING AND MIXING MACHINERY, 
THOMAS CARLIN’S SONS, 


Friction Drum Power Hoist. 286 To 398 RIVER AVE., ALLEGHENY, PA, 


Volume IF of THE ENGINEERING INpDEx is a key to the 
Literature of Mining (and other branches of Engineering) 


from 1892 to 1895, inclusive. See page 31. 


Please mention The Engineering Magazine when you write. 
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WIRE 


OR ALL _ PURPOSES 


SENT OF ALL ON Wire 


 COOPERHEWITT&.C0. 
17 BURLING SLIP. N. J. 


H. CHANNON COMPANY, CONTRACTORS’ ond RAILWAY SUPPLIE', 


Wire Rope, Manila Rope, Wire Rope Fittings, Wooden Tackle Blocks, 
Iron Tackle Blocks, Iron and Wooden Snatch Blocks, Hand ne 
Hoisting Engines, Capstans and Windlasses. 


Market St, CHICAGO. 
CONTRACTORS’ PLANT MFG. CO, 


MANUFACTURERS oF 


monind rower MOISTING MACHINES 


Derrick Iron and Contractors’ Supplies, 
4% A Complete and Very Useful Catalogue Free. Mention this Magazine 


129 ERIE STREET, - BUFFALO, N, Y. 


~ 
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17 LIBERTY ‘St. NEW YORK. 
25 FREMONT ST. SAN FRANCISCO. 
173 LAKE ST., ILL. 


Wing 
3" A 


Piease mention The Engineering Magazine when you wr:%. 


Cis 
‘YS 
ji 
\ Wn 
| TELEGRAPT WIRE 
. 
WE 


MACHINERY, ETC 


NICETOWN, PHILA, 49 DEY ST., NEW YORK. 


Design and Erect Coal and Ashes-handling 
Machinery for Industrial Plants and Power 


Stations. 
materials, 
employing 


Elevators and Conveyors for all 
and Power 


Transmissions 


Ewart Link-Beliting, Manilla 
Rope and all Approved Appliances. .. . 


LINK BELT MACHINERY CoO., 


AND 


NEW ORLEANS. 


Oller, Steel avd Special Chains 


—FOR— 


ELEVATING 
wo CONVEYING 
MACHINERY 


FOR HANDLING MATERIAL OF ALL KINDS. 


POWER TRANSMISSION; 
MACHINERY. 


COAL MINING MACHINERY. 


Wire Cable 
Conveyors, 


For long and 
short distance 
conveying. 


JEFFREY MFG, CO, st. 


Columbus, Obie. fe 


HOISTING ENGINES, 


Geared Locomotives, 


Traveling Derrick Cars, 


Derrick Irons, etc. 
BY 


JOHN F. BYERS 
MACHINE 


St. Pa.; 

ew Orleans, La.; 
Cal.; 53 Front St., 
Bos ton, Mass. 


delphia, Pa.; 22 Light St., Baltimore, Md. ; 


ing, dock buildi ing, pile drive 
ing, coal hoisting and quarry 
engines of any power. Sugarcane 
transferring engines, transferring 
machines for depositing cane from 
car to carrier, with myimproved 
patent friction drums, with or 
without boilers. Anyamount 
of reference given. Estab- 
lished in 1870, Send 

for Catalogue. 


J S MUNDY, 


Newark, N. J. 
1744 Market St., Phila- 
117 Water 
Jefferson St., Chicago, Ill. ; 


ses mining, bridge erect« 


9 S. 


24 
Second St., "St. Louis, Mo.; 39 "Magazine St; 


34 Fremont F., San Francisce, 
Portland, Ore.; 213 Congress St., 


W..CLARK & CO.MFRS. 
0. 


“SALEM ” 


THE 


ELEVATOR BUCKET 


is made of any size required and of any 


strength of Steel for any purpose. 


Send for '96 price list—free. 


The W. J. CLARK CO., Salem, Ohio, U. S. A. 


If you have occasion to investigate the literature of any subject whatever, in 
Engineering Publications from 1892 to 1895 inclusive, you need Volume II of The 


Engineering Index. See page 31. 


Please mention The Engineering Magazine when you write, 
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RUBBER 
GOODS 


FOR FOR 
RAILROADS MINES 
AND AND 
STEAMSHIPS. QUARRIES. 


oe 


PRICES 


eee 


FOR 


MILLS ALL MANUFACTURING 
AND AND 


FACTORIES. MECHANICAL PURPOSES. 


MANUFACTURED FOR NEARLY 70 YEARS BY 


BOSTON BELTING CO., 


JAMES BENNETT FORSYTH, M’f’g Ag’t and Gen’l Man. 


256 Devonshire St. - BOSTON. 
100 Reade St. - NEW YORK. 
109 Madison St. - CHICAGO. 
9th and Spruce Sts. - ST. LOUIS. 
24 Fremont St. SAN FRANCISCO. 


7 
q 
q 
> 
\ / REASONABLE. 
q 
q 
q 
q 
q 


SEND FOR NEW 128 p. CATALOGUE. 


Please mention The Engineering Magazine when you write. 
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INDUSTRIAL RAILWAYS @@ice 


BESIDES Regular Cars of 21 1-2 inches Gauge 
Designed for Use in Manufacturing Establishments, 


WE BUILD SPECIAL CARS 


suited for Peculiar Conditions, and Illustrate Several 


Tip Car with Inclining Attachment, built tor Kllers- Coke Car built for the Toronto Gas Company, 
lie Gasand Coke Co., Winifrede Junction, West Va. Toronto, Canada. 


Car for Charging Gas Generator, built for the Mil- Acid 495 Car, with special dumping pe : 


waukee Gas Light Co., Milwaukee, Wis. anism, built for Morgan & Co., Shady Side, N. J. 


Ladle Car for Melted Iron, built for the Warder 
oe Bushnell & Glessner Co., Springfield, O. 
8 Wheel Ccal Car for : Roughan, Mystic Wharf, 
Charleston, Mass. 


If connected with the handling of materials, send for our pamphlet, “* Industrial Railways.” 


C. W. HUNT COMPANY, 4s sroapway, N. Y. 


Please mention The Engineering Magazine when you write. 
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RAILWAY EQUIPMENT 


AIR BRAKES 


Standard apparatus for all kinds of Engines and Cars, Com- 
plete Equipment, or any Parts desired. 


INTERCHANGEABLE. 
GUARANTEED. PRICES RIGHT. 


Catalogue, illustrating 65 articles of standard air brake ap- 
paratus and 8 engravings of complete equipment, Price List, and 
information of value, for the asking. . 


AIR COMPRESSORS 


Duplex Pumps No. 3 and No. 4. Special Design, for 
operating Pneumatic Hoists and similar appliances. $100 and $125 


New Steam, or 
Compressor. 9 Wh Belt Driven. 


Remarkable Economy. Efficiency Unsurpassed. 


Prices and Catalogues on application. 


THE NEW YORK AIR BRAKE CO. 


66 BROADWAY, NEW YORK. 


Please mention The Engineering Magazine when you write, 
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RAILWAY EQUIPMENT 
BALDWIN LOCOMOTIVE WORKS. 1000, 


Locomotive Engines, 


adapted to every variety 
of service, and built ac- 
curately to standard 
gauges and templates 


Locomotives for 
Logging Railroadsand § 
Sugar Estates. 

Compound Locomotives § 


Steam Tramway Motors. ; 
Mine Locomotives —— 
Furnace Locometives. 


Pittsburgh Locomotive Hons, 


PITTSBURGH, PA. 


Builders of Simple and Double Expansion 
Locomotives for every class of service. 


Tanks, Locomotive or Stationary Boilers. 
r == = 


Westinghouse Air-Brake Co., 


MANUFACTURERS OF 


AIR-BRAKES 


—FOoR— 


ES 


PITTSBURGH, PA. 


WATER PIPE 
Railroads, Mines, Distilleries and Pulp Mills. 


SA\P PED WHOLE OB SPLIT SECTIONS 


H. K. PORTER & CO. 


Bank of Commerce Building, 
PITTSBURGH, PA. 


Light Locomotives. 


ALL SIZES, DESIGNS AND GAUGES OF TRACK. 


STEAM PIPE CASING 
Fer Underground Steam Lines. The CHEAPEST and 
EST Non-Conductor Made. 


CREOSOTED CONDUIT 


For Underground Wires of All Kinds. 
Cheap. Durable. Perfect. 
lucts are extensively used in Municipal and Railroad 
work. e can furnish reports showing Economy and Adaptability 
in all kinds of Service, 


THE MICHIGAN PIPE CO., Bay City, Mich. 


Steam, Compressed Air and Electric. 


Prices, with photograph and specifications furnished 
for locomotives to do work required. 


Locomotives 86 and 56% in. gauges kept on hand, 


KYANIZINCG PLANT 


—FOR THE— 


PRESERVATION OF LUMBER. 


Capacity of tanks, 150,000 feet. Splendid 


and careful treatment. 


OTIS ALLEN & SON, 


Good r 
Address all SS to 


ilroad facilities. Prompt service. Thorough 


- LOWELL, MASS. 


4 OSS 
BURNHAM, WILLIAMS & CO.. Proprietors 
Bald 
WOODEN CASINGS FOR STEAM PIPES. 
| 
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ELECTRICAL 


Direct Current, Slow Speed, GENERATORS 


For POWER and LIGHTING, and... 
IRON CLAD. ———==ELECTRIC MOTORS. 
4n SIZES UP TO 30 KILOWATTS. 


_ Complete Plants for Electric Lighting 
Lundell Dynamos directly connected toany type or Power Transmission. 
f high speed engines. | . REPRESENTED RY .. 


by the H. B. Coho & Co., 203 Broadway, New York, 
Plants Specially Designed Walter C, McIntire & Co., 506 Commerce St., Phila, 


(NTERIOR CONDUIT & INSULATION GO, Bose 


Wallace & Hine, 305 Dearborn Street <alenge. 


West Elect 1S ly Co., St. Loui 
527 West 34th St., New York. Drake, Payson & Whittier Electric Con Providence Rd. 


The McCormick Turbine,,; 4.8. CoHO & COMPANY, 
Vertical or Horizontal. 203 BROADWAY, NEW YORK, 


Gives more power as to 

diameter, with a higher Motors and Generators, 
percentage of useful effect, 
than he other Water Direct and Alternating Current, 
Wheel heretofore made. d Second Hand. 
All sizes, both Right and Left ier 
hand, tested in the Holyoke 
Testing flume. 

Estimates and plans fur- 
nished for complete Power Read the announcement 
plants. 


State requirements and > 
send for Catalogue. on page 31. 


S. MORGAN SMITH, YORK, PA., U.S.A 


All GENUINE 


REG.TRADE MARKS, 


- Wis 

: 

| |PHOSPHOR-BRONZE 
3 | | INGOTS, CASTINGS, WIRE, SHEET &c. 
__ | THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
: 2200 WASHINGTON AVE.PHILADELPHIA. PA. 
RONZE IN THE UNITED STATES, AND SOLE 

PheiphorDronye: Makers or “ELEPHANT BRAND 
y Please mention The Engineering Mavasine when you write, 


ELECTRICAL 
General Electric Company, 


SCHENECTADY, N. Y. 


Complete Electric Equipments for 
Are and Incandescent Lighting, 
Central Stations and Isolated Plants. 
Complete Power Plants for 


Shops, Factories, Mills, Mines, etc., 
Electric Railways, Marine Electric Plants. 


LONG DISTANCE TRANSMISSION OF POWER. 


Sales Offices in ali large Cities of the "Inited States. 
LONDON (Eng). PARIS (France). BERLIN (Germany). 


WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, 


PA. 


Manufacturers of Standard Systems for Electric Light and Power Distribution 
in Cities, Factories, Mills and Mines. 
The Tesla Polyphase Alternating System of Electrical Transmission 
By which Power, INCANDESCENT and Arc LIGHTING may be supplied from THE SAME CIRCUITS. 


The Westinghouse Electric Railway System, 
Which is the MOST DURABLE, ECONOMICAL and EFFICIENT on the MARKET, 


NEW YORK, 120 Broadway. PHILADELPHIA, Girard Building. 
BOSTON, Exchange Building. ST. LOUIS, American Central Building. 
CHICAGO, New York Life Building. CHARLOTTE, N. C , 36-38 College St. 
TACOMA, WASH., 102 S. roth Street. SYRACUSE, N. Y., Bastable Building. 
PITTSBURGH, Westinghouse Building. SAN FRANCISCO, Mills Building. 
BUFFALO, Erie County Bank Building. WASHINGTON, D. C., 1333 F Street, N. 


For Canada, address: AHEARN & SOPER, OTTAWA, CANADA. 


HIGH GRADE INSULATED WIRES FOR INTERIOR USE. 
ELECTRIC LIGHT WIRES AND FEEDERS. 


KERITE TAPE. KERITE ELASTIC TAPE. 
Wrrite for Catalogue. 


"CLARK WIRE” 


vy 
insulation Cuaranteed wherever 


used, Aerial, Underground or Submarine. Trade Mark, 

The Inspector of the Boston Fire Underwriters’ Union says: ‘‘A thoroughly reliable and desi 
able Wire in every respect.” 

The rubber used in insulating our wires and cables is chemically B gear guaranteed to be waterproof, will aot 
deteriorate, oxidize or crack, will remain flexible in extreme cold, and is not affected by, heat. The insulation is pro 
sected from mechanical injury by one or more braids, and the whole slicked with Clark's Patent Compound, my 
Wires of all gauges and diameter of insulation for Telegraph and Electric Lights from stock, Cables made to 
Clark Wire with a white outside finish for ceiling cleat work. 

Catalogues, with terms and discounts for quantities, on application. 


EASTERN ELECTRIC CABLE COMPANY, 
65 
A, Crarx, Treas,, Gen. Manager. BOSTON. Herserr H. Eustis, Pres. and Eleets, 


THE BRISTOL COMPANY, 


WATERBURY, CONN. 


MANUFACTURERS OF 


BRISTOL'S RECORDING INSTRUMENTS 
Pressure Gauges, Vacuum Gauges, Thermometers, Ampere Meters, Volt Meters 
and Watt Meters. Makecontinuous Records Day and Night. Fully Guaranteed. 

New York BRANCH, 121 LIRERTY ST 

Please mention The Engineering Magazine when you writs 
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e: me W.R. BRIXEY, Manufacturer, 203 Broadway, New York. 
R \ ** Received the only award given on Insulation at World’s Fair.”’ 
bt 
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[EVIATHAN BELTING. 


Tested under the hardest possible conditions and proved 
by years of service to be the best possible belt 


FOR HEAVY DRIVING OF ALL KINDS. 
- Proof against Heat, Steam and Water. 
Strength, Durability, and Traction Power Unequalled. 

SOLE MANUFACTURERS, 


MAIN BELTING CO Mg 


1219-1235 CARPENTER St., PHILADELPHIA. 


248 RANDOLPH ST., CHICAGO. 
120 Peart St., BOSTON. 
Send for Price Lists and Samples. 


High Crade RUBBER GOODS. 


‘GLADIATOR SEAMLESS 
QUILT STITCHED BELT | 


= MANUEACTURED BY 


Your magazine is very interesting and 
instructive. 
WILLIAM BRUNNER, 
Smithton, 


Belting, Packing, Tubing, Springs, Valves, Mats and 
Matting, Rubber lined Linen and Cotton Hose. 
Send for samples. 


N. J. CAR SPRING & RUBBER CO., JERSEY CITY, N. J. 


/ AUTOMATIC 
THE WORLD INJECTOR 


e STANDS AT THE HEAD. e 


Second :—Honesty in material and workmanship, secured by the employment of the 
best skilled labor, and the use of only the best metal in castings. 
No scrap metal is used in Penberthy Injectors. 


PENBERTHY INJECTOR CO., 113 Seventh St., DETROIT, MICH. 


All the important articles on subjects connected with 


STEAM ENGINEERING, 


which appeared in Engineering Publications from 1892 to 1895, inclusive, can be located 


instantly,by using Volume II of 


THE ENGINEERING INDEX. 


The same is true of every other branch of Engineering. For particulars see page 31.9 


Please mention The Engineering Magazine when you write, 
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The National Feed Water Heater 


is a COPPER COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- , 
bility it has no equal. - 
700,000 H. P. in daily use. 
Coils and Bends of Iron, 
Brass, and Copper Pipe. 


THE NATIONAL PIPE BENDING CO., 
89 Licyd St... New Haven, Conn. 


rhe Springfield 

Gas Engine Co., 

> — 
Springficid, 0. Superiority of Construction. 


Engines. — Elastic SAV Trouble from 


1 to 40 H. P. Coils Expansi‘m, 
Brazed you Have No 


Joints Leaks. 


Pressure 


GAS AND GASOLINE ii ncreased 
No Oil Put to Boiler 


ENGINES, 


in Greatest, 


The Greatest Durability and 
1 to 250 Economy Guaranteed, 
- SEND FOR BLUE BOOK 


Horse Power. ' SHOWING DIFFERENT 
STYLES AND SETTINGS 


45,000 Sold. OF HEATERS. 
‘Can be used in cities or in country independent WHITLOCK COIL PIPE CO., 


of gas works or gas machines. Box 94, ELMWOOD, CONN. 
No Boiler. No Danger. No Engineer. Sow Seats 


THE OTTO GAS ENGINE WORKS, Inc., F. S. SCOTT, 68 Cortlandt St. 
88d and Walnut Sts, PHILADELPHIA. 


U. S. INJECTOR 

Has been thoroughly tested and is Guaranteed 
not merely to be the equal of, but to be better than AUTOMATIC 
any other. No Automatic Injector in the world is 
excepted. ery! refunded, express charges and INJ ECTOR 
expenses paid if they do not work perfectly. 
Do not be led into buying any other. You wili colle => P ERF ECTED 
have an inferior article if you do, Catalogue free. 

AMERICAN INJECTOR Co., Detroit, Mich. 
JOINTS ARE MADE ABSOLUTELY TIGHT AND DURABLE BY PATENT 


COPPER CASKETS 
Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Etc. 


PRICE LIST AND SAMPLE FREE, 
U, 8. MINERAL WOOL COMPANY, 2 Cortlandt St., 
NEW 
Bourne & Knowles Mfg. Oo., Cleveland, 0,, Western Agents. 
If you want help, or if you want 


READ PAGE 31. a position, advertise on page 24. 
Please mention The Engineering Magazine when you write, 
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ENGINE-ROOM EQUIPMENT 


SOUTHWARK FOUNDRY & MACHINE CO., 


PHILADELPHIA, PA. 
SOLE MAKERS OF THE PORTER-ALLEN AUTOMATIC ENGINE, 
OF SHE. 
i —_ FEATURES OF THIS ENGINE: 


Simplicity of Design. 
Highest Economy of Steam. 
Close Regulation of Speed. 
Minimum Floor Space. 


ALSO BUILDERS OF 
Blowing and Reversing Engines. 
Water Works Pumping Engines. 


Centrifugal Pumps and Weiss 
Counter-Current Condenser. 


THE “GLONBROCK ‘STEAM BOILER COMPANY, 


BROOKLYN, N. Y. 


Manufacturers of the 


Morriq “Climax” and “Compound” Safety Water Tube Boilers, 


Built in Units of 50 to 1000 H. P. 


Also Builders of Smoke Stacks, Tanks, etc., and all classes 
of Iron Work. 


Specifications, drawings and prices furnished on application. 
Send for Catalogue of Climax and Compound Boilers, 


Gor 


EXTBOOK OF 
MODERN BOILER Practice FREE. 


Volume II 


of The Engineering Index should be in every 
‘Engineer’s library. Read, the announcement on 


Page 31. 


Please mention The Engineering Magazine when you write, 
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STEARNS MANUFACTURING co. 


ERIE, PENN. 

AS BETWEEN NO LOAD AND FULL LOAD AN INSTANTANEOUS CHANGE 
OF SPEED OF LESS THAN ONE PER CENT. IS GUARANTEED. ... 
WE BUILD GOVERNORS FOR OTHER ENGINES THAT ARE NOT 
REGULATING SATISFACTORILY. . . . 


Write for particulars of the Woodbury Automatic High Speed Engine with the new Shepherd 
Governor. Address ERIE, PENN., or 


BurHorn & GRANGER, 136 Ly og 4 2. New York. Gro. Caywoon, 1120 The Rookery, Chicago. 

A. H. RIDDELL, 81 Forest Bldg. ila. THE W. T. Srracue Co., Lumber Exchange, Minne 
KELLOGG & WITHERBEE, 41 ia St., Boston. apolis, M 

W. J. CREELMAN, 818 Granite Bldg., Rochester, N.Y. | Joun D. Rey, 2 pe & 31 Spear St., San Francisco, Cal. 


Uniformity of Speed and Economy of Performance 


ARE 


BEST ATTAINED 


IN THE 


[PROVED 
AUTOMATIC 
CUT-OFF 

ENGINES 


—BUILT BY-— 


THE BALL & WOOD COMPANY, 


WORKS: OFFICE: Cc. E. SARGENT, Westean Representative, 
ELIZABETH, 15 CORTLANDT ST., 404 ForRT DEARBORN BUILDING, 


N. J. N. Y. CHICAGO, ILL. 
CONDENSER & ENGINEERING CO., 


39 & 41 CORTLANDT ST., od NEW YORK 


PROPRIETORS AND MANUFACTURERS OF 


‘© Wheeler-Standard’’ Surface Condenser. 

** Wheeler-Admiralty’’ Surface Condenser. 

** Wheeler-Lighthall’’ Surface Condenser. 

Volz Patent Combined Surface Condenser and 
Feed Water Heater. 

Wheeler’s Improved Evaporator and Distiller. 

Edmiston Patent Feed Water Filter. 


Wheeler's Feed Water Heater. 


Please mention The Engineering Magazine when you write 


| 


| Correspondence Solicited. Call for Catalogue &. 
HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION, 


Condensing, Compound, Triple-E + 
pansion or Quadruple Expansion. 


| Close Regulation and Best Attainable Econ- 
omy of Fuel and Steam. 


THE HOOVEN, OWENS & RENTSCHLER CO., 


HAMILTON, OHIO, U.S.A. 


M A Y For each copy of the May 1891, number of this magazine, returned to us in 
good condition we will pay 75c. in cash or exchange copies. 
1 8 9 1 . THE ENGINEERING MAGAZINE Co., Times Building, N. Y. 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts »~ EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 


Marine Engines, [Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 
Plate Iron Work and Machinery of every description. 


FRICK 
ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


(Tandem Compound, ) 


Electric High-Speed Engines and Ice-Making and Refrigerating Machinery. 
NEW YORK OFFICE, Taylor Building, 39-41 Cortlandt Street. 


E N | N ES Special Machinery 


SIMPLE AND MULTIPLE EXPANSION 


BLAST FURNACES Stationary 
andMarie BOILERS. 


ENGINEERS 
Corliss Lngines. FOUNDERS 
MARYLAND STEEL S. 4th St., Philadelphia, Pa. 


2 Wall St., New York. 


main orrice Sparrows Point, Md. _ Oliver St., Boston, Mass. 


Please mention The Engineering Magusine when you write. 


— 
SS 
ALSO BUILDERS OF 


THE Epwarop P. AL tis Company, 


MILWAUKEE wiIS. 
MANUFACTURERS OF 


BLOWING ENGINES, HOISTING ENGINES, 


PUMPING ENGINES, AIR COrPRESSORS, 


SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 
ORE CRUSHERS, CRUSHING ROLLS, STAMP E 
MILLS, CONCENTRATORS, GENERAL MINING, — pitti 
MILLING and SMELTING MACHINERY. 


NEW YORK—Room 1111, 26 Cortlandt St. 
F. A, Larkin, Manager. 
MINNEAPOLIS—416 Corn Exchange, 
J. F. HARRISON, Manager. 
CHICAGO—Room 509, Home Ins. Bldg., 
J. B. ALLEN, Manager. 
DENVER—1316 18th Street, 
W. H. EMANUEL, Agent. 


eLane 


Manuf facturers 


ENGINES & GENERAL’ 
@MINING MACHINERY.® 


l L L A N in) For Electric Lighting, 
Mill Driving and 


PATENT purposes 


surpassing that 
of the highest class 
of slow-running engines, 


M. C. BULLOCK MFG. C0., CHICAGO, U.S. 


Please mention The Engineeving Magastne when you write, 


REYNOLDS PATENT VERTICAL BOILERS. REYNOLDS CORLISS ENGINES. 

Ron 
ES: 
High Speed VE 
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8 EQUIPMENT 


THE FILER & STOWELL GO., —Ensincers 
MILWAUKEE, WIS. anufacturers. 


High Duty Pumping Machinery 
and Air Compressors. 

Power Transmission [Machinery . 

High Grade Saw [iill Machinery 
a Specialty. 


CORLISS ENGINES 


Single, Compound, Triple Expansion, 
Condensing, Non-Condensing. 


Complete Plants of the Highest Efficiency 


THE 


SS 


STURT 


34 Oliver Street, Boston, Mass. 
13t Liberty Street, New York, N. Y. 
135 North Third Street, Phila., Pa 
16 So. Canal St., Chicago, II. 


75 Queen Victoria Street, London, 
. C., Eng. 
21 West Nile St. , Glasgow, Scotland, 
37. Zimmerstrasse, Berlin, Ger. 
many. 
2 Kungsholmstorg, Stockholm, 
Sweden. 


BOILERS LAST LONGER, 
FUEL GOES FURTHER, 
REPAIRS ARE LESS, ano 
LIFE 1S SAFER 


WHERE Repay 100 per 
RELIANCE cent. per annum 
SAFETY on their cost. 

- WATER 
COLUMNS 
ARE USED. 


They should be included in all boiler specifications 
in the interest alike of economy and safety. 


Write for Catalogue. 


THE RELIANCE GAUGE C0., 


Please mention The Engineering Magaxine when you write, 
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MACHINE SHOP EQUIPMENT 


PHILADELPHIA. 
STANDARD AND SPECIAL TOOLS. 


QUERY.—Is it not more economical and sensible to consume smoke 
than to discharge it into the air? We find it so by the use of VICARS’ 
MECHANICAL STOKERS, which we also make for sale. 


SEND FOR CIRCULARS. 
MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucks, 


Saps and Dies, Drill Grinding Machines, and Special Tools Catalogues on application. 


Send for our new oe oe 


CATALOGUE 


CLEVELAND TWIST DRILL CO., New 
Cleveland, Ohio. 99 Reade , 


THE STANDARD TOOL CO., Cleveland, Ohio, 


Manufacturers of STRAIGHT-LIP INCREASE 


TWIN 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS. 
SPRING COTTEKS AND FLAT SPRING KEYS. 


9] JOHNST.NEw YORK. 


SSOP & SONS, W.EWAGNER, Gen.Mcr. 


STOW ‘FLEXIBLE SHAFT. HIGH CLASS ENGINE LATHES. 


Invented and M’f'd by 


Stow Mfg. Co., 
Binghamton, N. Y. 
Established 1875. 


PORTABLE, | 
DRILLING, 


MADE ONLY BY 


INCINNAT 
agen THE BRADFORD MILL CO. 
nenthal & London House: CHAS. CHURCHILL & CO., 17t’4, 91 Cross Bt., 
een Victoria Finsbury, London, B. C., Eng. 
t.. London. Kag.'| pew York: GARVIN MACHINE CO., Canat & Laan Ste. 
Please mention The Angincering Magazine when you write, 


| WATERCO, \ 
= 
JESSOPS STFFE 
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\ 
With NEW and VALUABLE FEATURES. 


MACHINE SHOP EQUIPMENT 


«Every machine running in your 
works is a monument to your intel- 
ligence—a money maker or a money 
eater.”’ 


The Flat Turret Lathe will do nearly all your lath- 
work under 2 inches in diameter and less than 24 inches 
long. It will save $1,000 to $1,500 over lathe work and 
$400 to $600 over any other turret machine. Sold on 
guarantees. Our own representative will call on re 
quest. ‘ Rapid Lathe Work ” sent free. 


Jones & Lamson Machine Co., 
Springfield, V+. 


seve Forene, Armstrong Tool Holders. 


Dressing of Lathe and Planer 
Tools, also Turning, Planing and 
Boring Metals. 70% Grinding, 
90% Tool Steel. . . 
Guaranteed to save their cost % : DROP FORGED 
in 30 days ae | OF STEEL 
Patent Feb. 28th, 1893, and MANUFACTURED ONLY BY ‘ 
Mar. r2th, 1895. ARMSTRONG BROS. TOOL CO., 
4 98 W. Washington Street, CHICACY” 
Chas. Churchill & Co., L’t’d, 
London, Eng., 
Agents for Great Britain. 
Schuchardt & Schutte, 


any, 
Agents for Germany, 


AVE MONEY. 


AWS. 


PURPOSES. 


AUTOMATIC FEED SHorp SAWS 
COLD CUT-OFF MACHINES 


CHICAGO ILL. 
THE ACME MACHINERY CO. 


Corner Hamilton and St. Clair Sts., 
Cleveland, Ohio. 


MANUFACTURERS OF 


Acme Bolt and Rivet Headers, 
ACME SINGLE AND DOUBLE 
AUTOMATIC BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diam. 
y Also Separate Heads and Dies. 


"85. 


Pat. Dec. 5, 8: 
Pat. Dec. 4, ’83. 
Pat. Aug. 25, 


TC 
MORTISERS, 
Weearry in Stock all the ORCESTER, MA wade, | 
ax. VERY LOW PRICES! 


Send 4 cents for large Illus. Catalog. 


Manufacturers of Set, Cap 
THE WILKINSON CO., and Machine Screws, Studs, ete. 
83 Randolph St., Chicago. 
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MACHINE SHOP EQUIPMENT 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


“Joos. 


The complete Equipment of all Classes 
of Machine Shops a Specialty, 


Labor-saving Iron and 
Steel-working Tools of 
the most advanced type. 


Improved Machinery 
for Railroad, Car and 
Locomotive Shops. 

Hundreds in use to witness 
their durability an and efficiency 


Correspondence e Solicited and 
Estimates Furnished. 
Branch Offices: 


NEw York, 
CHICAGO, 
PITTSBURGH, 
PHILADELPHIA, 
Boston. 


Screw Machine. 


The LODGE & SHIPLEY MACHINE TOOL, CO, 


ENCINE LATHES DRILLS, TURRET LATHES, 
SHAPERS, PULLEY MACHINERY, 
STANDARD MACHINE TOOLS, 


Cc of hi for Bi dT 
Couplings, Fiction a Cincinnati, Ohio. 


a 
16 in. to 36 in, Lowell, Mass., 


ASK FOR PRICES. U.S.A. 


The DAVIS .& EGAN 


MACHINE TOOL CO. 


Successors to THE LODGE & DAVIS M. T. CO. 
MANUFACTURERS OF MACHINE 
TOOLS OF ALL KINDS. 

Works, Cincinnati, O., U. S. A. 


26 inch Shaper. 


Please mention The Engineering Magazine when you write, 
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Boring and Turning Mill 
Slotting Machine 
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MACHINE SHOP EQUIPMENT 


THe & Fiano Press Co. 


Mill Street, WATERTOWN, N. Y. 


"STOOL IVLAW 
DROP HAMMERS. 


PRESSES FOR PUNCHING, 
STAMPING, DRAWING. 
FORMING, CUTTING 
Write us for Prices. 


BARNES’ 


UPRIGHT DRILLS. 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work to 42-inch Back 
Geared, Self Feed Drill. 


Send for Catalogue and 
Prices. 


F. & JOHN BARNES 60., 


953 Ruby Street, Rockford, Ill. 


STOW FLEXIBLE SHAFT 


@ FREDERIC SCHOFF, PROP. 
26th and Callowhill Sts., 
PHILADELPHIA, PA. 
Manufacturers of 
FLEXIBLE SHAFTS, 
ORTABLE DRILLING, 
TAPPING, REAMING 
BORING MACHINE 
Also Tools for Emery Wheel Grind- 
ing, Metal and Wood Polishing. 
Cattle Brushing and 
Clipping. 
Builders of 


A BOOK OF TOOLS. 


‘Accept my thanks 
for your ‘Book of 
Tools.’ The book it- 
self, and its Prefaces 
or Introductions, are 
about the most com- 
mon-sense things I 
have seen for a long 
time. I hope and do not doubt that your 
enterprise and straightforward ‘horse-sensy’ 
methods are bringing you the trade and 
profit deserved.” 

ROBERT GRIMSHAW, 
Engineer, New York. 


No user or buyer of Tools, Machinery and 
Supplies can afford to be without this cata- 
logue. It contains 550 pages, over 2,000 
illustrations, and is the most comprehensive 
work of its kind ever issued. 


Sent post-paid to any address upon receipt 
of 25 cents in stamps. 


CHAS. fl. STRELINGER & C0., 


Detroit, Mich. 
P. O. Box 87. 


CHAMPION 
vp rove Hammer 


BEAUDRY & CO., 
35 Oliver St., Boston. 


What i your Time Worth ? 


THO ENGINEERING INDE 


IS A TIME SAVER. 


Read the Announcement of Vol- 
ume Il on Page 33. 
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Railroads, Bri 
Hand Boiler Makers, 
Contractors, 

: Please mention The Engineering Magazine when you write. 
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Power — and Shearing Machinery 


Gate Shears. 

d 

Angle-lron Shears. bending— 
Multiple 


Bar-lron Shears. 


Automatic Spacing and Punching, 
of all Sizes. 


BELT AND STEAM DRIVEN. Write for Circulars 


“=\* THE LONG & ALLSTATTER CO., 


HAMILTON, OHIO, U.S.A. 


Riveters—Fixed and Portable. 
Y D AU LI Punches, Shears, Presses and 
Lifts. Traveling and Jib Cranes, 

SEND FOR PAMPHLET. 


GAST IRON PIPE 


Valve Indicator Posts. 


R. D. WOOD & CO., 


ENGINEERS, IRON FOUNDERS, MACHINISTS. 
400 CHESTNUT ST., - PHILADELPHIA, PA. 


THE WATSON -STILLMAN CO. 


204-210 EAST 43d STREET, 


NEW YORK. 


HYDRAULIC 


JACKS, PRESSES, 


PUMPS, VALVES, ETC., ETC. 
SEND FOR CATALOGUE 5 


THE POND MACHINE TOOL CO. 


PLAINFIELD,.N.fJ. 


Metal Working Machine Tools, 
RADIAL DRILLS, 
PLANERS, LATHES, DRILL PRESSES. 


HIGH GRADE TOOLS, We | 
and powerful, from LA’ 
and BEST DESIGNS. 


Manning, Mazwell & Moore, 


SALES AGENTS, 
& 113 LIBERTY ST., NEW YORK. 
424 Telephone Building, PitrssurGn, Pa. 60 Sonth Canal Street. Cutcaco, 


Please mention The Engineering Magazine when you write, 


Heavy Double Machine. 
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MACHINE SHOP > EQUIPMENT 
Le & 


M ERS MISTS, 
——- BALTIMORE,MD. 
MANUFACTURERS AND DESIGNERS OF ALL KINDS OF 


HEAVY MACHINERY, 


LD 

MOL ED GEARING, 

“yy? BRASS, COPPER 
PLATE ROLLING an’MARINE RAILWAYS. 
POOLE-LEFFEL TURBINE WATER WHEELS. 

DREDGING MACHI 
ciROULARS, 


igs. TENSILE 


A NEW 
TIACHINE 
THAT LEADS. 


Catalogue 


for You. 
> s book of the b f mod fi 

: men—98 pages—new tools — new 


Misting 


Machine Shall we send you one? 


3 THE L.S. STARRETT CO. Box 07, ATHOL,Mass. © 
CINCINNATI, 0, 


STOP THAT NOISE! 


New Process Raw Hide Pinions are noiseless, cleanly and 
: durable. Have stood the test of time and are endorsed by lead- 
| aad ing machinery manufacturers everywhere. 


THE NEW PROCESS RAW HIDE CO., 


Patentees and Sole Manufacturers. SYRACUSE, N.Y.,U.S.A. 
C. B. ROGERS & CO., Norwich, Conn. 
MAKERS OF 
High Class Wood-Working Machinery. 
FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 

109 Liberty 8t., New York. 
94 Pearl St., Cor. High, Boston, 
26 & 28 West Randolph St, 
Chicago, Ill. a 


Circular tells 
all about it. 


a 

<= 
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Piease mention The Engineering Magazine when you write, 
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MACHINE SHOP EQUIPMENT 
WOOD WORKING (MACHINERY 


FOR CAR BUILDERS. 


HIGHEST CLASS. LARGEST LINE. 


No. I Large Car Sill and Timber Dresser. 


CORRESPONDENCE SOLICITED. ESTIMATES ON APPLICATION. 


J. A. PAY & CO., 


271-279 WEST FRONT ST., CINCINNATI, OHIO. 


ILLUSTRATED 
312 PAGE 
CATALOGUE 
« FREE... 
To 
= MANUFACTURERS 
No. I Hand Planer and Jointer. AND FOREMEN. 


No. I Surface 


WOOD WORKING MACHINERY 


OF EVERY DESCRIPTION. 


Single Machines or Complete Equipments 
FOR ANY CLASS OF WORK. 


A FULL LINE OF 
PATTERN MAKERS’ MACHINERY. 


THE ECAN CoO., 


No. A Band Saw. 212-234 West Front Street, CINCINNATI, OHIO. 


Please mention The Engineering Magazine when you write. 
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ARCHITECTURAL 


Cuas. M. JARvisS Burr K. Gro. H. F. L. Witcox, 
Pres’t and Chief Engineer. Vice-President. Secretary. Treasurer, 


Ht BERLIN IRON BRIDGE CO. 


ENGINEERS, ARCHITECTS AND BUILDERS OF IRON 
AND STEEL BRIDGES, ROOFS AND BUILDINGS. 


... This illus- 
tration is taken 
direct from a 
photograph, and 
shows how our 
Corrugated Iron 
Fire-Proof Shut- 
ters prevented the 
destruction of the 
Russell & Erwin 
plant at New Brit- 
ain, Conn., when 
one building was 
entirely destroyed 
by fire during the 

ma early part of 
i March, 1896. The 
interior of the 
building on the 
left, as shown,was 
completely burn- 
ed out The build- 
ing on the right 
is located across 
a narrow drive- 
way from the 
main building,and 
notwithstand- 
ing the intense 
heat and close 
| of the 
two buildings,our 
Corrugated Iron 
Fire-Proof Shut- 
ters _ prevented 
the fire from 
spreading. 


This illustration shows our regular 
ttern of double thickness Corrugated 
ron Shutters, composed of two plates 
of corrugated iron (with the corruga- 
tions running at right angles to each 
other) built into a heavy angle-iron 
frame, thoroughly supported by bands, 
flanges, hinges and latch-bars, forming 
a fire-proof shutter which will not warp. 
twist or bend when exposed to the 
most severe heats. 


eee 
Send for Illustrated 


if 


Catalogue. 


Office and Works: 


EAST BERLIN, 
CONN. 


Please mention The Engineering Magasine when you write. 
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RITER & CONLEY 


IRON AND STEEL CONSTRUCTION OF EVERY DESCRIPTIOY. 


Steel Frames, Roofs and Buildings, Coiumns and Girders, 
Oil Tanks and Refineries, Blast Furnaces, Steel Works, 
Boilers—aAll Kinds, Stand Pipes, Gas Holders, 
Large Draught Stacks, Hydraulic Flanging—shares. 


RITER & CONLEY, Pittsburgh, Pa. 
New York Office: (Taylor Building) 39 & 41 Cortlandt Street. 


- 
| 


Bridge - and - Structural 
Iron - Work. 


CANTON, = OHIO. 


spans each 456 feet. 


TRANSLUCENT WHEELING GORRUGATING CO. 
FABRIC MANUFACTURERS OF 


A Substitute for Glass. TIN AND TERNE PLATES. 
Absolutely proof against heat, cold, CORRUGATED IRON— 
storms, atmospheric conditions, expan- GALVANIZED AND BLACK SHEETS. 
sion, contraction, etc. It is durable, aes 
flexible and strong. Steel and Tin Roofings. 


Patent Continuous Steel Ceilings. 
SKYLIG HTS Fabric are Arehltectural Sheet 


WRITE FOR CATALOGUE 
guaranteed not tu crack, break or leak. Write ffi > ite 
for catalogue. It may save you Dollars, New York Office: No. 83 Fulton St. 
Offices and Warehouses: CHIcAGo AND St. Louis, 


TRANSLUCENT FABRIC CO. Srostone ass: Main Office and Works: Wheeling, W. Va. 


The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
CHICAGO. 


Ornamental Iron for Buildings +4 Art Metal Work in Wrought and Cast Iron, 
Bronze, Brass and Aluminum } Special Finishes in Bower-Barff, Bronze, 
Duplex Bronze, Galvanoplastic, Enamelling and Fire-Gilt KM Special Designs 
Submitted 


Please ~ention The Engineering Magazine when you write. 


: GE C0. 
Mississippi River Bridge—centre 
~ 


ARCHITECTURAL@@e< 


\ 


SUPERIOR Graphite Paint 
For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Metal or Wood Surfaces, 


Warranted not affected by heat, cold, salt brine, acid fumes, smoke or chemicals. 
ETROIT, 


Detroit Graphite Mfg. Co., 


Best in the World. 
Only one quality. 
All Guaranteed. 
BA HS S.M.CO.ON THE BOTTOM. | 
Catalogue Free. STANDARD JnFG. (0., Box R, Pittsburgh. 
PITTSBURCH TERRA COTTA LUMBER CO. 


MANUPACTURERS AND CONTRACTORS FOR THE ERECTION OF 


Poraus and Dense FRE PROOFING. 


Terra Cotta General Offices, Carnegie Building, Pittsburgh, Pa. 
Western Office, 5 Parker Block, Indianapolis, Ind. Eastern Office, Metropolitan Building, New York. 


EMPIRE FIRE-PROOFING CO., 


Manufacturers and Contractors for every description of 


Hollow, Solid and Porous TILE For Fire-Proof_Buildings 


Pittsburgh Office: No. 814 Carnegie Building. 
Chicago Office: No. 1303 Monadnock Block, Cor. Jackson & Dearborn Sts, 


ESTABLISHED 1856, 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, ete. 
Porous Terra-Cotta, Fire-Brick, etc., etc. 


Works, MAURER, N. J. Orrice AND Deport, 420 EAST 230 STREET, New York 
Send for 1894 Catalogues on “ Fireproofing” and “ Fire-Brick.”” 


H.BRookseCo. 


OF EVERY DESCRIPTION. 
CATALOGUE. 


Please mention The Engineering Magasine when you write. 
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The “Taylor Old Style” Brana. Loaded our Warehouses 
The Heaviest Coated Roofing with Fittings, Pipe and 


Specially adapted for Passenger Valves—then the hard 
Coaches, Locomotive Cabs, Freight ° 
Cars, Round Houses, etc. times came—the goods 
Each sheet made by hand—dipped 


in open pots of metal—the same didn’t go as fast as ex- 


as in 1830. No machinery or rolls 


used to squeeze off the metal coat- pected—you benefit by 


ing. N. & G. Taylor Co. a 
Sole Manufacturers, that—we now offer bar- 


ESTABLISHED 1810. Philadelphia. 
gains in fittings.” 


a Art Catalogue of Steam and 
WATERaro STEAM Hot Water Heaters?. . . . 


THE Have you had a copy of our 


AND 
CANTON SUP P LIE | American Boiler Company 


BRANCHES 1 NEW YORK—94 CENTRE STREET. 
42 OLIVER,ST. BOSTON 
6) CENTRE ST CHICAGO—84 LAKE STREET. 


34 DEARBORN, ST. CHICAGO. 
1445 CURTIS,ST. DENVER “WE HEAT THE WORLD. 


S58 CROCKER BLDG. SAN FRANCISCO. 


BOILE RS_u» —_7 LOUISIANA 


The Dunning Heating, shi RED CYPRESS. 


Scotch Mar ne “nt sizes 
Horizontal Tubular, (35 


Tubular it MICHIGAN 
Clyde. 


NEW YORK CENTRAL IRON WORKS CO., | “QQ 


94 Exchange St., GENEVA, N. Y. 
See the announcement of Volume ENGINEERING 


INDEX on page 33. 
STEAM AND WATER HEATING APPARATUS 


For Public Buildings, 
Residences, etc. 


OUR SPECIALTIES 
« Mercer, Mills, Gold and Cottage Steam and Water 
Heating Boilers. Adapted for Hard or Soft Coal 
and Wood Burning. 
The Reyes Union, Union, Champion and Imperial Water 
nd Steam Radiators. 
Gold’s Pin Indirect Radiators for Steam or Water. 


THE H. B. SMITH CO., 


i” FOUNDRY: 133-135 Centre St., New York, 
arrose WESTFIELD, MASS. Send for Circular. 
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for 
Prices. 
Sal 16 Marray 8t., New York. 
Offices.) 28 Market St., Besten, 
(881 Vine St., Philadelphia. 
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QUIMBY SCREW PUMPS, 
POWER PUMPS AND ELECTRIC PUMPS. 


NO VALVES. NO PACKING. NO PULSATION. 
Mark. WILLIAM E. QUIMBY, 59 Liberty St., New York. 


Send for new catalogue just issued. 


WE BUILD A SUPERIOR LINE 


of PIPE THREADING 
AND CUTTING-OFF 
MACHINES, or 


Also 


STOCKS AND DIES. 


Send for Catalogue. 


THE ARMSTRONG MFG. CO., 


BRIDGEPORT, CONN. 
New York Office, 139 Centre St. 


ADAMANTINE SHOES AND DIES 


AND CHROME CAST STEEL 
Cams, Tappets, Bosses, Roll Shells and Crusher Plates. 


These castings are extensively used in all the Mining States and Territories 
of North and South America. Guaranteed to prove better and cheaper than 
any others. Orders solicited subject to above conditions. When ordering 
send sketch with exact dimensions. Send for Illustrated Circular, — 


CHROME STEEL WORKS, 
Kent Ave., Keap and Hooper Sts., 
C, J. CANDA, Secreta 


J. G. Dunscoms, Treasurer BROOKLYN N. Y. 


The ‘Gorton Side-Feed” Boiler: 


Has advantages over an, 
boiler on the market for 


STEAM AND HOT WATER HEATING. 


Send for our book ‘Modern House 
Heating’ and investigate for yourself. 
Free on application. 


ADDRESS, 


GORTON & LIDGERWOOD CO.,: 
96 Liberty Street, New York, 


Old Colony Building, Van puree and Dearborn Sts., 197-203 Congress St., 
Chica o, Ill. Boston, Mass 


Please mention The Engineering Magazine when you write, 
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THE STIRLING 
SAFETY BOILER. 


No cast Metal. No flat surfaces. 
No stay Bolts. 
No multitudinous hand hole pilates, 
four man holes giving access to every par: 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


CHICACO, 


THE JAARION STEAM SHOVEL C0, 


MARION, OHIO, 
Manufacturers of a full line of 


Steam Shovels, Ballast Unloaders, 
Dredges and Ditchers, 


SUITAGLE FOR ALL CLASSES OF WORK. 


Our machinery is in use in ali parts of the United States and Canada 
and in many foreign countries. Results are what purchasers are looking 
for. Our representations and statements are all conservative, and our ma- 
chinery will do more than we claim for it in all cases under fair circum- 
stances. All correspondence cheerfully answered. Write us for particulars <3 
regarding machinery suitable to your needs, and for illustrated catalogue. 


Address Steam Shovel (0., No. “MARION, Street, 


— eFFICIENCY pYRABlury, 


POSITIVE PRESSURE BLOWERS. — 


GAS EXHAUSTERS & PUMPS. 
@onnersville, Indiana. & 
AMERICAN TOOL AND MACHINE CO., 
. +. +302 FEDERAL ST., BOSTON, MASS. 


MANUFACTURERS OF A 


RELIABLE FRICTION CLUTCH.” 


CL 


EDWARD SMITH & cO., 
Varnish Makers and Color Grinders, 


45 Broadway,New York. P.O. Box 1789. 


Paint.) 


(Formerly called Black Bridge 
For Bridges and all Structural 
Metal. 


METAL 
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— 
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(ortiandt St.,NewYork. ORK 
Please mention The Engineering Magazine when you wry 


IRON OR STEEL, SIDING AND CEILING, 
ARE ROLLED FROM THE BEST MATERIAL 
AT OUR OWN MILLS AND EVERY SHEET 
THOROUGHLY EXAMINED CEFORE PAINT- 


ING. 
They are not high-priced, neither 
are they made up cheap at the 
expense of quality. 


The Cincinnati Corrugating Co. 


Box 383, PIQUA, OHIO. 


THRESHER ELECTRIC 
Successors to 


Shawhan-Thresher Electric Co, 


Complete Equipments of 


ELECTRICAL MACHINERY. 


DAYTON, O.,U.S.A. 


“THE STERLING 


EMERY 
WHEEL 
Co. 


TIFFIN, 0, 


oO" bright Metal Survaces can be absolutely 
prevented by using 


MANNOCITIN. 


7% slushing Compound is adapted for large 

and small machinery and tools, and is en- 
dorsed and used by leading firms. 
Write for sample and pamphlet. 


OTTO GOETZE, 8 BROAD STREET, NEW YORK. 


THE. VULCAN IRON WORKS CO. 


OHIO. 


Our “‘ Giant.”’ 
Send for Catalogue. 


See next issue of this 
magazine. 
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PUBLISHER’S ANNOUNCEMENT. 


Terms :—$3.00 (or 12s. 6d.) a year inadvance. Booksellers and Postmasters receive suoscrip- 
tions. Subscribers may remit in Post Office or express money-orders, or in bank checks, drafts, or 
re istered letters, made payable to ‘The Engineering Magazine.’ Money in letters is at sender’s 
risk. The date to which each subscription has been paid appears, with the address, on the wrapper 
enclosing each number of the Magazine. 


Special Notice :—The publisher must be notified by letter when a subscriber wishes his Maga- 
zine discontinued All arrearages must be paid. 


Bound Volumes :—Containing the numbers for six months, in half Morocco, $3.00; half 
Russia, $2.75; half American seal, $2.75 ; full sheep, $2 75 ; cloth, $2 50. Back numbers will be exchanged, 
if in good condition, for corresponding bound volumes in half Morocco for $1 50; half Russia, $1.25; 
half American seal, $1.25; full sheep, $1.25; cloth, $1.00 per volume (six numbers); subscribers payin 
charges both ways. Postage on each volume 39 cents. All numbers sent for binding shou'd be marke: 
with owner’s name. Volumes end with March and September numbers. 


Advertising :—The rates for advertising will be quoted on application. 
THE ENGINEERING MAGAZINE, 
{ pace Mer York. Times Building, New York, U. S. A. 


AUTHORS AND Papers THiS Montu. 


J. SELWIN TAIT Poison the Cause of Industrial Paralysis) = Educated in 
Scotland and learned banking in the British Linen Company Bank, one of the oldest and best 
banking institutions of Scotland ; after went to London where he joined a large joint-stock bank ; 
in 1869 appointed a branch manager of that bank (London & South Western Bank) and the 
number of branches under his charge was finally increased to six ; for many years a Fellow of the 
Royal Literary Society of London; since residing in the United States has written extensively 
for the press on financial subjects, over his own signature, his contributions to the New York 
Evening Post being especially well known. Mr. Tait is the author of a d7echure—now out of 
print—entitled ‘* National Banks and Goyernment Circulation,’’ which attracted wide attention 
in 1888. Of an article written by Mr. ‘Tait entitled ‘‘ Iniquity of Free Coinage,’’ President 
Cleveland has said that it was the clearest exposition of the situation that he had seen up to that 
time, 1891 ; is now at the head of the firm of Selwin Tait and Sons, publishers, New York city, 


D. M. DUNNING ( Gas versus Electricity Direct from Coal)=Graduated from Union Col- 
lege (Class of 1868) as civil engineer ; engaged on railroad construction and as city surveyor of 
Auburn, N. Y., until 1870, when he succeeded his father as superintendent and treasurer of the 
Auburn Cas Light Company, which position he has since retained ; has given his attention largely 
to agriculture and horticulture, in which line he is better known to the public than through the gas 
industry, having contributed to the horticultural press and to their societies, papers and various 
reports ; he is, however, an enthusiastic and practical gas engineer, and has brought his company 
up to a high state of efficiency. 


WM. BARCLAY PARSONS ( 7ke Underground Topography of a City)=Born in New 
York 15th April, 1859 ; graduated as A.1., Columbia, 1879, and as C.E., 1882 ; member of the 
American Society of Civil Engineers, of the Institution of Civil Engineers (London) and other 
scientific bodies; since 1880 he has had active experience in the construction and operation of 
railroads, and during the past ten. years has devoted his attention largely to the problem of rapid 
transit in the city of New York, having served as engineer for several private companies who en- 
deavored to solve the question in 1886-1859 ; as deputy-chief engineer of the Kapid Transit Com- 
mission of 1891, and as chief engineer of the Rapid ‘Transit Commission of 1894, from its organ- 
ization to the present time ; he has made personal investigations into the questions of rapid transit 
in other cities of the United States and Europe, the results of which were embodied in a report to 
the Rapid Transit Commission ; he is also the author of several books and engineering papers. 


THOMAS TONGE ( Zhe Less-Known Gold Fields of Colorado) = Born at Styal, near Man- 
chester, England, in which city, while connected with the legal profession from 1864 to 1883, he 
did very considerable journalistic work for the Manchester and other papers, including special 
articles on the English Land Question, the Irish Land Question and other then current topics ; in 
1883, by the advice of his physician, he moved to Denver, Colorado, where he became an Amer- 
ican citizen without loss of time; since 1883 he has made a special study of questions affecting 
Colorado and the trans-Missouri States, on which he has for years past been regarded as one of 
the leading, best informed and most reliable authorities ; during his residence in Denver he has 
been a frequent contributor to the columns of the local, eastern and British press, and for some 
time past has acted as Colorado correspondent of several important British papers. 


DR. CHARLES E. EMERY ( Zhe Problem of Boiler Selection)=Born March 29, 1838, 
at Aurora, N. Y. ; practiced land-surveying and learned the use of tools ina shop in youth ; dur- 


| | 


AUTHORS AND PAPERS FOR SEPTEMBER. 


ing the war, in engineer corps of the U. S. navy, participated in engagements on the Mississippi 
river and in operations off Charleston, and subsequently on experimental duty in New York till 
the close of the war ; consulting engineer of the U. S. Coast Survey and U.S. Revenue Marine 
Service for about 21 years, and made experiments with compound and non-compound engines 
published all over the world; received the honorary degree of Doctor of Philosophy soon after ; 
built the plant of the Steam Company in New York—(cost nearly $2,000,000)—resigning in 
1887 ; at present, practicing as consulting engineer and as expert in cases relating to the condem- 
nation of water-power and important patent-suits; juror of group XX, Centennial Exhibition, 
prime movers and motors of all kinds, and a judge in the Department of Electricity of the Colum- 
bian Exposition. 


H. T. NEWCOMB ( Railway Pooling and the Reduction of Freight Rates) = Born at Owasso, 
Michigan, January 4, 1867 ; fourteen years later graduated from Ludington ( Mich.) High 
School ; entered railway service January, 1882, in general offices of Chicago, Milwaukee & St. 
Paul Railway, then at Milwaukee; March, 1888, accepted position in Bureau of Rates and 
Transportation of the Interstate Commerce Commission ; while in latter employment studied law 
evenings and was graduated from the Law Department of Columbian University in 1891, re- 
ceiving degree of L.L.. M. from same institution in 1892; in March, 1895, was appointed chief 
of the freight rate section in the division of Statistics, United States Department of Agriculture ; 
is amember of the bar of the Supreme Court of the District of Columbia and of numerous societies, 
and a wide contributor to economic and general literature. 


GEORGE HERBERT STOCKBRIDGE ( Zhe Shifting Lines of Industrial Interest in 
Electricity)=Born at Mexico, Oxford Co., Maine; educated at Bates College and Leipzig 
University ; was for several years a teacher in high schools and preparatory schools in Maine 
and Vermont, and afterwards taught at Amherst and Johns Hopkins ; entered the United States 
Patent Office in 1881 and remained there three years, being most of the time an examiner in the 
Electrical Division ; since 1884 has been a patent solicitor, formerly in Washington and at pres- 
ent in New York, and has served as an expert in a number of important suits relating to electri- 
cal and mechanical inventions. Mr. Stockbridge has been a contributor to various literary and 
scientific periodicals, including the New Lngland Magazine, Belford’s Magazine, the Electrical 
Engineer, the Electrical World, and many others. 


DOWNING VAUX ( Zhe Harmony of Architecture and Landscape Work)=Born in New 
York City Nov. 14, 1856; attended public and private schools in New York and Plymouth, 
Mass., and the School of Mines, Columbia College, N. Y.; began work with a firm of engi- 
neers in New York City, spent a year with a plaster Co. in New Brunswick, Canada, while a 
railroad was being built to their quarry ; associated with his father, Calvert Vaux, for some years 
on architectural and landscape work both in New York and through the country; draughts- 
man in Department Public Works, N. Y., for several years; for the last 9 years, a practicing 
architect and landscape architect in New York City ; has lectured several years in the University 
of New York, on landscape architecture ; has been engaged lately on work at Niagara Falls, 

Middletown Park, Downing Park, Newburgh, N. Y., park at St. John, Canada, and many 

private grounds ; a critical student of park work both in this country and abroad. 


H. L. ARNOLD (Afodern Machine Shop Economics)=Born near Rochester, N. Y., June 
25, 1837; worked as a journeyman machinist in western river and lake engine shops and R. I. 
R. R. shops for twelve years ; subsequently superintendent Ottawa Machine Shops and Foundry, 
Ottawa, IIl., designer and department foreman for E. W. Bliss, Brooklyn, N. Y., superintendent 
for Stiles and Parker Press Company, Middletown, Conn., and designer for Pratt and Whitney 
Company, Hartford, Conn.; a frequent, able, and acceptable contributor to American Machinist, 
and other American publications devoted to mechanics. 


H. K. LANDIS ( Zhe AM/anufacture and Use of Brick for Paving)=Bor Lancaster, Pa., 
Aug. 9, 1865; graduated from Lehigh University as Bachelor of Science 1890 and Engineer of 
Mines 1891 ; assistant to Supt. Bethlehem Iron Co. in armor and ordnance work ; engineer for 
the Lehigh Zinc and Iron Co. ; Professor of Mining afid Metallurgy, School of Mines of the 
University of Missouri ; on the editorial staff of ‘* The Mineral Industry ’’ for i894 ; on the editorial 
staff of THE ENGINEERING MAGAZINE ; at present dealer in mining properties. Member of the 
A. I. M. E., American Chemical Society, North of England Institution of Mining and Mechani- 
cal Engineers, and a frequent contributor to technical literature. 


in 


MISCELLANEOUS 


ATLAS PORTLAND CEMENT 


HAVEMEYER BLDG., ST. PAUL and AMERICAN SURETY BLDGS., JOHNSTON 
and PRESBYTERIAN BLDGS., NEW YORK CENTRAL R. R. 
BRIDGE OVER HARLEM RIVER. 


Nos. 3567 and 3568, made by the SSR ARE ESS OF DOCKS, New York, March 31, 1804, being 
part of contract No. 464 for S,ooo bsrrels. 


OFFICIAL TENSILE STRENGTH, days, neat cement - 622 lbs. 
TESTS, days, 2 ‘Parts sand tor of cement - 332 Ibs. 
— a Pats steamed and boiled - - Satisfactory. 


All our product is of the first quality, and is the only porns Portland Cement that meets 
the requirements of the U. S. Government and the New York Department of Docks. 


ATLAS CEMENT COMPANY, 143 erent Street, New York City. oem 


Graduated entirely on our large dividing engines 
| IMPROVED TRANSITS Special award at World’s Fair. All kinds of Er- 
gineering, Surveying and Drafting instruments and. 


AND LEVELS sees materials. 
| 220 p. Iius.rated Catalogue mailed Q U = 6 N & co. 9 Inc. 


free ONLY if this ad. is mentioned, N. ¥. OFFICE, 116 FULTON ST. PH | LA DE LPHIA. 


Dixon’s Pure Flake Graphite 
Is a Blessing to Every 
Engine Room and Machine Shop. 


A small quantity added to any Oil or Grease largely increases its lubricating value and makes 
the finest Cooling Mixture. 
Pamphlet and Sample Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 
THE ODORLESS EXCAVATING CO. 


MANUFACTURERS OF 


Pumps and Apparatus for Cleaning 
Vaults and Cesspools. 


Send for Catalogue and Price List. 
64 FEDERAL ST., - BOSTON, MAss. 


THREAD 
AT ONE CVT 


ALL PARTS 
SUBJECT TO 
THOROUGH INSPECTIONS WEAR ARE 
AND CASE HARDENED 
Insurance against Loss or Damage 
to Property and Loss of Life and 
Injury to Persons caused by OF HARDENED STEEL 


ALL GUIDES ARE 


STEAM BoiLER EXPLOSIONS. Charles Besly 4 Ce. 


Metal workers fine tools 


ALLEN, President. | cand supplics 
B. , Vice-President. 
F. B. ALLEN, Second Vice-President. | 10-12 N.GANAL ST. CHICAGO iL 


J. B. PIERCE, Secretary and Treasurer. | A: 
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Not an Index only, but 
A Record and Index. 


A Methodical 
Expansible 
Indestructible 
Practicable 
Invaluable 


Appliance for conveniently and 
systematically recording anything. 


New 136 page catalogue of Business 
Furniture tells all about them--free. 


The Globe Co., Cincinnati. 


42 Beaver Street, N.Y. 
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NICKEL 


Grain--for Anodes, German-Silver & Steel. 


THE CANADIAN COPPER CO., 


PERRY-PAYNE BLDG., 


CLEVELAND, oO. 


Referring to THe ENGINEERING MaGazing, the Cambridge 
and Guernsey Consolidated Fuel Co., of Cambridge, Ohio, write : 
‘Permit us in passing to congratulate you upon the character 


of the journal you are producing.” 
Please mention The Eneoineeving Magazine when vou write, 
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A Buyers Directory 


of 


The Engineering Trades. 


NorTe.—The display advertisements of the firms mentioned under each heading can be found readily 
by reference to the Alphabetical Index on page 21. 


Acid Works Castings. 


Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Phospnor-Bronze Smelting Co., Lt., Phila., Pa. 
WheelerCondenser & Eng. Co., 39 Cortlandt St.,N.Y. 


Advertising Experts. 

Manufacturers’ Advertising Bureau, 111 Liberty St., 
New York. 
Air Con.pressors. 

American Well Works, Aurora, Ill. 
Edw. P. Allis Co., Milwaukee, Wis. 
M. C, Bullock Mfg. Co., Chicago, Ill. 
Mayton Air Compressor Wks, 26 Cortlandt St., N.Y. 
Filer & Stowell Co., Milwaukee, Wis. 
Gates Iron Works, Chicago, I11. 
Ingersoll-Sergeant Drill Co.,26 Cortlandt St., N.Y. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
New York Air Brake Co., 66 Broadway, N. Y. 
Norwalk [ron Works, South Norwalk, Conn. 
Rand Drill Co., 100 Broadway, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 


Anti Friction Metals. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 


Architectural Iron. 


Addyston Pipe and Steel Co., Cincinnati, Ohio. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
The Continental Iron Works, Brooklyn, N. Y. 
Passaic Rolling Mill Co., Paterson, N. J. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co., Chicago, Ill. 
Wrought Iron Bridge Co., Canton, Ohio. 
Architectural Sheet Metal Work. 
Cincinnati Corrugating Co., Piqua, Ohio. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Ballast Unloaders. 


Marion Steam Shovel Co., Marion, Ohio. 


Baths. 
Standard Manufacturing Co., Pittsburg, Pa. 


Belt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Belting. 


Boston Belting Co., Boston, Mass. 

Home Rubber Co., Trenton, N. J. 

Main Belting Co., Philadelphia, Pa. 

N. J. Car Spring & Rubber Co., Jersey City, N. J. 
New York Belting & Packing Co., Ltd., New York. 


Belt Lacing. 
Bristol Co., Waterbury, Conn. 


Bicycles 


Gladiator Cycle Works, Chicago, Ill. 
Pope Mfg. Co., Hartford, Conn. 


Blacksmiths’ Tools, 
Buffalo Forge Co., Buffalo, N. Y. 


Blast Furnaces. 
Maryland Steel Co., Sparrows Point, Md. 


Blast Furnaces, Gas. 
American Gas Furnace Co., Elizabeth, N. J. 


Blowers. 


American Blower Co., Detroit, Mich. 
American Gas Furnace Co., Elizabeth, N. J. 
Buffalo Forge Co., Buffalo, N. Y. 
Connersville Blower Co., Connersville, Ind. 
B. F. Sturtevant Co., Boston, Mass. 

Gates Iron Works, Chicago, Il. 


Boilers. 


American Well Works, Aurora, Ill. 
Atlantic Works, East Boston, Mass. 
Edw. P. Allis Co., Milwaukee, Wis. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Colorado Iron Works, Denver, Colo. 
Buckeye Engine Co., Salem, Ohio. 
H. E. Collins & Co., Pittsburg, Pa. 
Continental Iron Works, Brooklyn, N. Y. 
Gates Iron Works, Chicag. , Ill. 
The Hazelton Boiler Co., 716 E, 13th St., New York. 
Heine Safety Boiler Co., St. Louis, Mo. 
Maryland Steel Co., Sparrows Point, Md. 
Mundy, J.S., Newark, N. J. 
New York Central [ron Works Co., Geneva, N. Y. 
Pittsburg Locomotive Works, Pittsburg. Pa. 
Riter & Conley, Pittsburg, Pa. 
Southwark Foundry and Machine Co., Phila., Pa. 
Stirling Co., Chieago, Ll. 
Robt. Wetherill & Co., Chester, Pa. 
Boiler Fronts and Fittings. 

New York Central [ron Works Co., Geneva, N. Y. 
Reliance Gauge Co., Cleveland, Ohio. 
Riter & Conley, Pittsburg, Pa. 
Vulcan Lron Works, Toledo, Ohio, 

Boiler Inspectors. 
Hartford S. B. 1. & Ins. Co., Hartford, Conn, 

Bolt Cutters, 
Acme Machinery Co., Cleveland, Ohio. 
Bolt and Rivet Headers. 

Acme Machinery Co., Cleveland, Ohio. 

Boring Machines. 
Lodge & Shipley Machine Tool Co., Cincinnati, O. 


For Alphabetical Index to Advertisers, see page 21. 
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Bricks, 


Empire Fire-Proofing Co., Pittsburg, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 


Pittsburg Terra Cotta Lumber Co, Pittsburg, Pa. 


Brick and Tile Machinery. 


F. D. Cummer & Son Co., Cleveland, Ohio. 
Harrington & King Perforating Co., Chicago, Ill. 
Jeffrey Mfg. Co. Columbus, Ohio. 


New York Central Iron Works Co., Geneva, N. Y. 


Bridge Builders, 


Berlin Iron Bridge Co., East Berlin, Conn. 
The Continental Iron Works, Brooklyn, N. ¥. 
Maryland Steel Co., Sparrows Point, Ma. 
Passaic Rolling Mill Co., Paterson, N. J. 
Riter & Conley, Pittsburg, Pa. 

Wrought Iron Bridge Co., Canton, Ohio. 


Builders’ Elevators, 


John F. Byers Machine Co., Ravenna, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 


Building Materials. 


Berlin Iron Bridge Co., East Berlin, Conn. 
T. H. Brooks & Co., Cleveland, Ohio. 
Cincinnati Corrugating Co., Piqua, Ohio. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Edward Smith & Co., 45 Broadway, New York. 
Empire Fire-Proofing Co., Pittsburg, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
Maryland Steel Co., Sparrows Point, Md. 

N. & G. Taylor Co., Philadelphia, Pa. 
Passaic Rolling Mill Co., Paterson, N. J. 


Pittsburg Terra Cotta Lumber Co, Pittsburg, Pa. 


Riter & Conley, Pittsburg, Pa. 

Translucent Fabric Co., Boston, Mass. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co., Chicago, Ill. 

Wrought Iron Bridge Co., Canton, Ohio. 


Cable Railways, 
Robert Poole & Son Co., Baltimore, Md. 


Cable Railway Driving Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 
Robt. Wetherill & Co., Chester, Pa. 

Cables, Electric and Submarine, 
Eastern Electric Cable Co., Boston, Mass. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 

Cableways. 
Lidgerwood Mfg. Co., 96 Liberty St.. N. Y. 
Cables, Wire, 

Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
H. Channon Company, Chicago, Ill. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 

Calcining and Drying Machines, 
F. D. Cummer & Son Co., Cleveland, Ohio. 


Calipers and Dividers. 
L, 8. Starrett, Athol, Mass. 

Cams and Tappets. 
Ohrome Steel Works, Brooklyn, N. Y. 


DIRECTORY 


Carpenters’ Tools, 
L. 8. Starrett, Athol, Mass. 


Carriage and Wagon Machinery. 


Buffalo Forge Co., Buffalo, N. Y. 

C. B. Rogers & Co., Norwich, Co n. 

J.A. Fay & Egan Co., Cincinna’i, Ohio. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 


Castings, Iron and Steel. 


Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Edw. P. Allis Co., Milwaukee, Wis. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Berlin Iron Bridge Co., East Berlin, Conn. 

Buffalo Forge Co., Buffalo, N. Y. 

Chrome Steel Works, Brooklyn, N. Y. 

Filer & Stowell Co., Milwaukee, Wis. 

Gates Iron Works, Chicago, I. 

Maryland Steel Co., Sparrows Point, Md. 

McNeal Pipe and Foundry Co., Burlington, *. J. 
New York Central Iron Works Co., Geneva, N. Y. 
Ohio Pipe Co., Columbus, Ohio. 

Riter & Conley, Pittsburg, Pa. 

Robert Poole & Son Co., Baltimore, Md. 

Wheeler Condenser & Eng. Co., 39 Cortlandt St.,N.Y 
R. D. Wood & Co., Philadelphia, Pa. 


Cement. 


Atlas Cement Co., 143 Liberty St., New York. 
New York & Rosendale Cement Co., 280 Broadway, 
N.Y. 
Chain Belting. 


Jeffrey Mfg. Co., Columbus, Ohio. 
Link Belt Engineering Co., Philadelphia, Pa. 


Chemical Works Machinery. 


Wheeler Condenser & Eng. Co., 39 Cortlandt St.,N.Y. 
R. D. Wood & Co., Philadelphia, Pa. 


Chucks (Al! Purposes). 


Morse Twist Drill & Machine Co., New Bedford, 
Mass. 
Standard Tool Co., Cleveland, Ohio. 


Clay Working Machinery, 
W. J. Clark & Co., Salem, Ohio. 
F, D. Cummer & Son Co., Cleveland, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Vulcan fron Works, Toledo, Ohio. 


Closets. 
Standard Manufacturing Co., Pittsburg, Pa. 


Clutches, Friction, 


J. 8. Mundy, Newark, N. J. 
Robert Poole & Son Co., Baltimore, Md. 


Coal Mining Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
W. A. Crook & Bros. Co.. Newark, N. J. 
General Electric Co.. 44 Broad St., New York. 
U. W. Hunt, Co., 45 Broadway, N. Y. 
(ngersoll-Sergeant Drill Co., 26 Cortlandt St., N.Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Rand Drill Co., 100 Broadway, N, Y. 
*ullivan Machinery Co., Chicago, Ill. 
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Concentrators and Pulverizers. 


Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver, Colo. 

F. D. Cummer & Son Co., Cleveland, Ohio. 
Gates Iron Works, Chicago, Ill. 
Sturtevant Mill Co., Boston. Mass. 


Condensers. 


Edw. P. Allis Co., Milwaukee, Wis. 
Deane Steam Pump Co., Holyoke, Mass 
Laidlaw-Duaon-Gordon Co., Cincinnati, Ohio, 


Southwark Foundry and Machine Co., Phila., Pa. 
Wheeler Condenser & Eng.Co.,39 Cortlandt St.,N.Y. 


Consulting Engineers. 


Alton D. Adams, Worcester, Mass. 

D. Ashworth, Pittsburg, Pa. 

Wm. H. Bryan, St. Louis, Mo. 

Blood & Hale, Boston, Mass. 

C. M. Conradson, Madison, Wis. 

Croze & Dengler, Denver, Colo. 

Dr. Willis E. Everette, Tacoma, Wash. 

M. Fargusson, Southport, N.C. 

C. T. Gooding, Tucson, Ariz. 

E. B. Hussey, Seattle, Wash. 

E. P. Jennings, Ironwood, Mich. 

Julian Kennedy, Pittsburg, Pa. 

Frank Nicholson, Phoenix, Ariz. 

Pittsburg ‘resting Lab’y, Ltd., Pittsburg, Pa. 
Alexander Potter, New York and Pittsburg. 
Cc. L. Redfield, Chicago, Ill. 


Vandenbergh Lab’y of Chem. Ind., Buffalo, N. Y. 


Wm. O. Webber, Boston, Mass. 


Contractors’ Dump Cars, etc. 
Gates Iron Works, Chicago, Ill. 


Contractors’ Supplies. 
John F. Byers Machine Co,, Ravenna, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 
H. Channon Company, Ch cago, Ill. 
Colorado Iron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
W. A. Crook & Bros. Co., Newark, N. J. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link-Belt Engineering Co., Phila., Pa. 
J. 8. Mundy, Newark, N. J. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N, Y. 
Vulcan Iron Works, Toledo, Ohio. 


Watson & Stillman Co., 210 E. 43d St., New York. 


Conveying Machinery. 
W. J. Clark & Co., Salem, Ohio. 
Frick Company, Waynesboro, Pa. 
OC. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg, Co., Columbus, O. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Link-Belt Engineering Co., Phila., Pa. 


Copper. 
Canadian Copper Co., Cleveland, O. 
Corrugated Iron. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Cranes. 
Addyston Pipe & Steel Co., Cincinnati, Ohio 


Berlin Iron Bridge Co., East Berlin, Conn. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Wm. Sellers & Co., Philadelphia, Pa. 

Walker Manufacturing Co., Cleveland, Ohio. 

R. D. Wood & Co,, Philadelphia, Pa. 


Crusher Plates. 


Chrome Steel Works, Brooklyn, N. Y. 
Gates Iron Works, Chicago, Ill. 


Crushers, Ore, Phosphate, Rock 


Edw. P. Allis Co., Milwaukee, Wis. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver, Colo. 
Gates Iron Works, Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Chrome Steel Works, Brooklyn, N. Y. 
Sturtevant Mill Co., Boston. Mass. 


Diamond Drills. 


American Well Works, Aurora, Ill. 

M. C. Bullock Mfg. Co., Chicago, Ill. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. Y 
Sullivan Machinery Co., Chicago, II). 

Rand Drill Co., 100 Broadway, N. Y. 


Dies and Die Forgings. 
Morse Twist Drill & Machine Co.,New Bedford, Mass 


Die and Drill Steel. 


Chrome Stee] Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N.Y. 


Drawing Instruments. 


Theo. Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 

Keuffel & Esser Co., 127 Fulton St., New York. 
Queen & Co., Philadelphia, Pa. 

L. 8. Starrett, Athol, Mass. 


Dredging Contractors. 
Babcock-Lary Dredging Co., 29 Broadway, N. Y. 
Dredging Machines, 


Babcock-Lary Dredging Co., 29 Broadway, N. Y. 
W. J. Clark & Co., Salem, Ohio. 

J.8. Mundy, Newark, N. J. 

Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point, Md. 

New York Dredging Co., 61 Park Row, N, Y. 
Robert Poole & Son Co., Baltimore, Md. 

Vulcan Iron Works, Toledo, Ohio. 


Drills, Rock and Coal. 


M. C. Bullock Mfg. Co., Chicago, Ill. 

General Electric Co., 44 Broad St., New York. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St.,N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Rand Drill Co., 100 Broadway, N. Y. 

Sullivan Machinery Co., Chicago, Ill. 


Drilling Machines. 
W. F. & John Barnes Co , Rockford, Ill. 
Buffalo Forge Co., Buffalo, N. Y. 
Davis & Egan Machine Tool Co,, Cincinnati, Ohio. 
Lodge & Shipley Machine Tool Co., Cincinnati, O. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
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Drop Hammers. 
Stiles & Fladd Press Co., Watertown, N. Y. 


Drying and Calcining Machines, 


American Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Colorado Iron Works, Denver, Colo. 

F. D. Cummer & Son Co., Cleveland, Ohio. 
Gates Lron Works, Chicago, IIl. 
Maryland Steel Co , Sparrows Point, Md. 


Dynamos, 


H. B Coho & Co., 203 Broadway, New York. 

Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, Fort Wayne, Ind, 
General Electric Co.,44 Broad St., New York. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 

J. H. McEwen Mfg. Co., Dey St., N. Y. 

Thresher Electric Co., Dayton, O. 

Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 


Electrical Machinery and Supplies. 


Bristol Co., Waterbury, Conn. 

H. B. Coho & Co., 203 Broadway, New York. 

Eday Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
General Electric Co., 44 Broad St., New York. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 

J. H. McEwen Mfg. Co., Dey St., N. Y. 

Queen & Co., Inc., Philadelphia, Pa. 

Wm. E, Quimby, 59 Liberty St., New York. 
Thresher Electric Co., Dayton, O. 

Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Weston Electrical Instrument Co., Newark, N. J. 


Electric Locomotives, 


Baldwin Locomotive Works, Philadelphia, Pa. 
General Electric Co., 44 Broad St., New York. 
“Jeffrey Mfg. Co., Columbus, Ohio. 

H K., Porter & Co., Pittsburg, Pa. 


Electroplating and Electrotyping Machines. 
Eddy Electric Manufacturing Co., Windsor, Conn. 


Elevator Buckets. 
W. J. Clark & Co., Salem, Ohio. 


Elevator Guards and Screens. 
Harrington & King Perforating Co,, Chicago, Ill. 


Elevators (All kinds). 
Gates [ron Works. Chicago, IIL. 


Emery Wheels. 
New York Belting & Packing Co., Ltd., New York. 
Sterling Emery Wheel Mfg. Co., Tiffin, Ohio. 
Emery Wheel Machinery. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 


Engineering Instruments. 
Theo Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
Keuffel & Esser Co., 127 Fulton St., New York. 
Queen & Co., Inc., Philadelphia, Pa. 


Engines, Blowing. 
Edw. P. AllisCo., Milwaukee, Wis. 


Southwark Foundry and Machine Co., Phila., Fa. 
Walker Manufacturing Co., Cleveland, Ohio. 


Engine Governors, 
J. H. McEwen Mfg. Co., Dey St., N. Y. 


Engines, Gas, Gasoline, and Petroleum, 


American Well Works, Aurora, III. 
Otto Gas Engine Works, Philadelphia, Pa. 
Springfield Gas Engine Co., Springfield, Ohio. 


Engines, Marine. 


Atlantic Works, East Boston, Mass. 

Marine Iron Works, Chicago, II. 

Maryland Steel Co., Sparrows Poipt, Md. 

New York Central Iron Works Co., Geneva, N. Y. 


Engines, Stationary. 


American Well Works, Aurora, Ill. 

Edw. P. Allis Co., Milwaukee, Wis. 

Ball & Wood Co., 15 Cortlandt St., New York. 
Buckeye Engine Co., Salem, Ohio. 

Buffalo Forge Co., Buffalo, N. Y. 

M. C. Bullock Mfg. Co., Chicago, Ill. 

John F. Byers Machine Co., Ravenna, Ohio. 
Colorado Iron Works, Denver, Colo 

Filer & Stowell Co., Milwaukee, Wis. 

Fishkill Landing Machine Co., Fishkill, N. Y. 
Frick Company, Waynesboro, Pa. 

Gates [ron Works, Chicago, Ill. 

Hooven, Owens & Rentschler Co., Hamilton, Ohio. 
J. H, McEwen Mfg. Co., Dey St., N. Y. 

Maryland Steel Co., Sparrows Point, Md. 

New York Central Iron Works Co.. Geneva, N. Y. 
Southwark Foundry and Machine Co., Phila., Pa. 
Stearns Manufacturing Co., Erie, Pa. 

B. F. Sturtevant Co., Boston, Mass. 
Westinghouse Machine Co., Pittsburg, Pa. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
Robert Wetherill & Co., Chester, Pa. 


Evaporators. 
Wheeler Condenser & Eng.Co.,39 Cortlandt St.,N.Y. 


Excavators. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
New York Dredging Co., 61 Park Row, New York. 
Vulcan Iron Works, Toledo, Ohio, 


Fans, Ventilating. 


Buffalo Forge Co., Buffalo, N. Y. 
M. ©. Bullock Mfg. Co., Chicago, Tl. 


Feed-Water Heaters. 
Edw. P. Allis Co., Milwaukee, Wis. 
Goubert Mfg. Co., 14 Church St., N. Y. 
National Pipe Bending Co., New Haven, Conn. 
Robt. Wetherill & Co., Chester, Pa. 
Wheeler Condenser & Eng Co., 39 Cortlandt St.,N.¥. 
Fertilizer Machinery, 
Bradley Pulverizer Co., Boston, Mass. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Robert Poole & Son Co., Baltimore, Md 
, 
Files, 
Nicholson File Co., Providence, R. I, 
Filters. 
Continental Filter Co., 44 Wall St., New York. 
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Morison-Jewell Filtration Co., 26 Cortland St., N.Y. 
Wheeler Condenser & Eng. Co.,39 Cortlandt St.,N.¥. 
Flexible Shafts. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co,, Binghamton, N. Y. 
Floor and Sidewalk Lights. 

T. H. Brooks & Co., Cleveland, Ohio, 

Flour Mill Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 

Fly Wheels. 
Edw. P. Allis Co., Milwaukee, Wis. 
Robert Poole & Son Co., Baitimore, Md. 
Forges. 

Buffalo Forge Co., Buffalo, N. Y. 


Furnace Builders. 
Julian Kennedy, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 

Furniture, Office. 
The Globe Co., Cincinnati, Ohio. 


Furniture and Chair Machinery. 
J. A. Fay & Egan Co., Cincinnati, Ohio. 
C. B. Rogers & Co., Norwich, Conn. 

Gages, Pressure, Steam, Water, etc. 

Bristol Co., Waterbury, Conn. 
Crane Company, Chicago, Ill. 
The Fairbanks Co., New York. 

Gas Machines and Generators. 
American Gas Furnace Co,, Eiizabeth, N. J. 


Gas Plants. 
American Gas Furnace Co., Elizabeth, N. J. 


Gas Works Machinery. 


Continental Iron’ Works, Brooklyn, N. Y. 
R. D. Wood & Co., Philadelphia, Pa. 
‘3 


Gaskets, Copper. 
U. 8S. Mineral Wool Co., 2 Cortlandt St., N. Y. 


Gate Valves. 


Continental Iron Works, Brooklyn, N. Y. 
Crane Company, Chicago, Ill. 

Jenkins Brothers, 71 John St., N. Y. 

The Fairbanks Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 


Gear Cutters. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Cleveland, Ohio. 


Gearing, 


Edw: P. Allis Co., Milwaukee, Wis. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

New Process Rawhide Co., Syracuse, N. Y. 

New York Central Iron Works Co., Geneva, N. Y. 
Robert Poole & Son Co., Baltimore, Md. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 


Girders. 


Berlin Iron Bridge Co., East Berlin, Conn. . 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 


Grain Elevator Machinery. 


Edw. P. Allis Co., Milwaukee, Wis. 

Ww. J. Clark & Co., Salem, Ohio. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Link Belt Engineering Co., Phila., Pa. 
Robert Poole & Son Co., Baltimore, Md. 


Grates, 
Vulcan Iron Works, Toledo, Ohio. 


Grinding and Polishing Machinery. 


Brown & Sharpe Mfg. Co., Providence, R. 1 
Cincinnati Milling Machine Co., Cincinnati. Ohio. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 

Charles H. Besly & Co., Chicago, Ill. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Standard Tool Co., Cleveland, Ohio. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 


Grips, Cable Railways. 
Robt. Wetherill & Co., Chester, Pa. 


Hangers. 
SEE PULLEYS, ETO. 


Heating and Ventilating Apparatus, 


American Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo. N. Y. 
Connersville Blower Co., Connersville, Ind. 
B. F. Sturtevant Co., Boston, Mass. 


Heaters, Steam and Hot Water. 


American Boiler Co., Chicago, Ill. 

Gorton & Lidgerwood Co., 96 Liberty St., N. Y. 
H. B. Smith Co., 137 Center St., N. Y. 

New York Central Iron Works Co., Geneva, N. Y. 
J. H. MeLain & Co., Canton, Ohio. 


Hoisting Engines and Machinery. 


Edw. P. Allis Co., Milwaukee, Wis. 

M. C. Bullock Mfg. Co., Chicago, II. 

John F. Byers Machine Co., Ravenna, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 

H. Channon Company, Chicago, Il. 

Colorado Iron Works, Denver, Colo. 

Contractors’ Plant Mfg. Co., Buffalo, N. ¥ 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥. 

W. A. Crook & Bros. Co., Newark, N. J. 

Gates Iron Works, Chicago, I). 

C. W. Hunt Co., 45 Broadway, N. Y. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Moore Mfg. & Foundry Co., Milwaukee, Wis. 

J. 8. Mundy, Newark, N. J. 

Sullivan Machinery Co., Chicago, Ill. 

Trenton Iron Co., Trenton. N. J. 

Webster, Camp & Lane Machine Co., Akron, Ohio. 


Hollow Bricks. 


Empire Fire-Proofing Co., Pittsburg, Pa, 
Henry Maurer & Son, 420 E. 23d St., New York, 
Pittsburg Terra Cotta Lumber Co., Pittsburg,Pa. 
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Hydraulic Cement. 
Atlas Cement Co., 143 Liberty St., New York. 
New York & Kosendale Cement Co., 280 Broadway, 
¥. 

Hydraulic Machinery. 
Maryland Steel Co., Sparrows Point, Md 
Watson & Stillman Co., 210 E, 43d St., New York, 
R. D. Wood & Co., Philadelphia, Pa. 


Ice-Making Machinery. 
Frick Company, Waynesboro, Pa. 
Indicators, Steam-Engine. 
Queen & Co., Inc., Philadelphia, Pa. 


Injectors. 


American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich. 
Wm. Sellers & Co., Philadelphia, Pa. 


Industrial Railways. 
C. W. Hunt Co., 45 Broadway, N. Y. 


Insulated Wire. 


W. R. Brixey, 203 Broadway, N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 


Iron. 
Passaic Rolling Mill Co., Paterson, N. J. 


Joists, Iron and Steel. 


serlin Iron Bridge Co., East Berlin, Conn. 
Passaic Rolling Mill Co., Paterson, N. J. 
Riter & Conley, Pittsburg, Pa. 

Wrought Iron Bridge Co., Canton, Ohio. 


Kyanizing. 
Otis Allen & Son, Lowell, Mass. 


Lamps, Electric. 


Fort Wayne Electric Corporation, Fort Wayne,Ind. 
General Electric Co., 44 Broad St., New York. 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Lathes. 


W. F. & John Barnes Co., Rockford, Ill. 

Bradford Mill Co., Cincinnati, Ohio. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Davis & Egan Machine Tool Co., Cincinnati, Ohio. 
Lodge & Shipley Machine Tool Co., Cincinnati, UO. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Tool Works, Hamilton, Ohio. 

Prentiss Tool and Supply Co., 115 Liberty St., N.Y. 
Wm. Sellers & Co., Philadelphia, Pa. 

The Wilkinson Co., Chicago, Ill. 

The Wright Co., Lowell, Mass. 


Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
John F. Byers Machine Co. Ravenna, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa, 
Pittsburg Locomotive Works Pittsburg, Pa. 
H. K. Porter & Co., Pittsburg, Pa. 


Locomotive Brakes. 


Westinghouse Air Brake Co., Pittsburg, Pa. 
New York Air Brake Co., 66 Broadway. N. Y. 


Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


Lubricators. 


Sherwood Mfg. Co., Buffalo, N. Y. 
Lunkenheimer Co., Cincinnati, Ohio. 


Machine Screws, etc, 
worcester Machine Screw Co., Worcester, Mass. 


Machine Tools and Supplies. 


Acme Machinery Co., Cleveland, Ohio. 
armstrong Bros. Tool Co., Chicago, Ill. 

W. F. & John Barnes Co., Rockf. rd, Ill. 

Beaudry & Co., Boston, Mass. 

Bradford Mill Co., Cincinnati, Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, Ohio. 
Charles H. Besly & Co,, Chicago. Ill. 

Cleveland Twist Drill Co., Cleveland, Ohio. 
Ingersoll Milling Machine Co., Rockford, Ill. 
Jones & Lamson Mch. Co.. Springfield, Vt. 

Davis & Egan Machine Tool Co., Cincinnati, Ohio. 
Lodge & Shipley Machine Tool Co., Cincinnati, O. 
Long & Allstatter Co., Hamilton, Ohio. 

Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Niles Tool Works, Hamilton, Ohio. 

Robert Poole & Son Co., Baltimore, Md. 

Q. & C. Co., Chicago, Ill. 

C. B. Rogers & Co., Norwich, Conn. 

Wm. Sellers & Co., Philadelphia, Pa. 

Standard Tool Co., Cleveland, Ohio. 

L. S. Starrett, Athol, Mass. 

Stiles & Fladd Press Co., Watertown, N, Y. 
8tow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Chas. A. Strelinger & Co., Detroit, Mich. 

The Wilkinson Co , Chicago, Ill. 

Worcester Machine Screw Co., Worcester. Mass. 
The Wright Co., Lowell, Mass. 


Marine Machinery. 
W. A. Crook & Bros Co., Newark, N. J. 


Mathematical Instruments. 


Theo. Alteneder & Sons, Philadelphia, Pa. 
Keuffel & Esser Co , 127 Fulton St., New York. 
Queen & Co., Inc. Philadelphia, Pa. 
L. 8. Starrett, Athol, Mass. 

Merchant Steel. 


Wm. Jessop & Sons, Limited. 91 John St., N. ¥ 


Metals. 
Wm. Jessop & Sons, Ltd., 91 John St., N. Y. 
Passaic Rolling Mill Co., Paterson, N. J. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 
Metal! Lath. 

Cincinnati Corrugating Co., Piqua, Ohio. 

Metal Punching and Shearing. 
Harrington & King Perforating Co,, Chicago,“Ill. 

Metallurgical Supplies. 
Colorado Iron Works, Denver, Colo. 
Meters, Electric. 

Fort Wayne Electric Corporation, Fort Wayne,Ind, 
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General Electric Co., 44 Broad St., New York. 
Weston Electrical [Instrument Co., Newark, N. J. 


Meters, Water. 


Deane Steam Pump Co., Holyoke, Mass. 
Union Water Meter Co , Worcester, Mass. 


Milling Machines. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, Ohio. 
Davis & Egan Machine Tool Co., Cincinnati, Ohio, 


Mine Cars. 


Colorado Iron Works, Denver, Colo. 
Gates Iron Works, Chicago, Ill. 
Mining Machinery 
Bradley Pulverizer Co., Boston, Mass. 
M. C. Bullock Mfg. Co., Chicago, Ill. 
Chrome Steel Works, Brooklyn, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
Colorado [ron Works, Denver, Colo. 
W. A. Crook & Bros. Co,, Newark, N. J. 
A. S. Cameron Steam Pump Works, E. 23 N. Y. 
Gates Iron Works, Chicago, [ll. 
General Electric Co., 44 Broad St., New York. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St.,N Y. 
Jeffery Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
J. 8. Mundy, Newark, N. J. 
Rand Drill Co., 100 Broadway, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton Iron Co., Trenton, N. J. 
Webster, Camp & Lane Machine Co., Akron, Ohio, 


Mining Screens. 
Harrington & King Perforating Co., Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Motors, Electric. 


H, B. Coho & Co., 203 Broadway, New York. 

Eddy Electric Manufacturing Co., Windsor, Conn, 

Fort Wayne Electric Corporation, Fort Wayne, Ina. 

General Electric Co., 44 Broad St., New York. 

Interior Conduit & Insulation Co., New York. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Thresher Electric Co., Dayton, O. 

Westinghouse Electric & Mfg. Co., Pittsburg. Pa. 
Naphtha Gas Machines. 


American Gas Furnace Co., Elizabeth, N. J. 
Nickel. 
Canadian Copper Co., Cleveland, O. 
Oil Cups. 
Lunkenheimer Co., Cincinnati, Ohio. 
Oil Gas Plants. 
American Gas Furnace Co., Elizabeth, N. J. 
Ore Roasting Machinery. 

Colorado Iron Works, Denver, Colo. 


F. D. Cummer®& Son Co., Cleveland, Obio. 
Gates Iron Works, Chicago, Il. 


Ornamental Iron Work. 
Winslow Bros. Co., Chicago, Ill. 
Packing 
Boston Belting Co., Boston, Mass. 


The Fairbanks Co., New York. 

Jenkins Brothers, 71 John St., N. Y. ° 

Manhattan Rubber Mfg. Co.,64Cortlandt St., N. Y. 

N. J. Car Spring & Rubber Co., Jersey, City, N. J. 

New York Belting & Packing Co., Ltd., New York. 
Paints. 


Detroit Graphite Mfg. Co., Detroit, Mich. 

Edward Smith & Cu.,45 Broadway, New York. 

Joseph Dixon Crucible Co., Jersey City, N. J. 
Paper Mill Machinery. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Robt. Wetherill & Co., Chester, Pa. 

Penstocks, 
Atlantic Works, East Boston, Mass. 


Perforated Metals (All Kinds). 
Harrington & King Perforating Co., Chicago, Ill. 


Phosphor Bronze. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 


Photographic Supplies. 
Queen & Co., Inc., Philadelphia, Pa. 


Pipe, Cast Iron, 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Jeanesville [rou Works, Jeanesville, Pa. 
McNeal Pipe and Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 


Pipe, Coils and Bends. 
National Pipe Bending Co., New Haven, Conn. 
Pipe Coverings. 
Michigan Pipe Co., Bay City, Mich. 


New York Fireproof Covering Co., 42 Cortlandt St., 
N. ¥. 


Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., Bridgeport, Conn. 


Pipe, Sewer. 
Addyston Pipe & Steel Co., Cincinnati. Ohio. 
Pipe, Wrought Iron, Line and Drive. 
Crane Company, Chicago, Ill. 
Planing Mill Machinery. 


J. A. Fay & Egan Co., Cincinnati, Ohio. 
CO. B. Rogers & Co., Norwich, Conn. 


Plating Materials. 
Eddy Electric Manufacturing Co., Windsor, Conn. 


Portable Railways. 
©. W. Hunt Co., 45 Broadway, N. Y. 


Portland Cement. 


» Atlas Cement Co., 143 Liberty st.. New York. 


Power Hammers. 
Beaudry & Co., Boston, Mass. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Power Punches and Shears, 
Beaudry & Co., Boston, Mass. 
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Long & Alistatter Co., Hamilton, Ohio. 
Stiles & Fladd Press Co., Watertown, N. Y. 


Power Transmission Machinery. 
Filer & Stowell Co., Milwaukee, Wis. 


Preservation of Lumber. 
Otis Allen & Son, Lowell, Mass. 


Presses, Hydraulic, Etc, 


Maryland Steel Co., Sparrows Point, Md. 

Niles Tool Works, Hamilton, Ohio. 

Stiles & Fladd Press Co., Watertown, N. Y. 
Watson & Stiliman Co., 210 E. 43d St., New York. 


Prospecting Drills. 


American Well Works, Aurora, IIL. 
M. C. Bullock Mfg. Co., Chicago, Ill. 
Sullivan Machinery Co., Chicago, Ill. 


Pulleys, Shafting and Hangers, 


Edw. P. Allis Co., Milwaukee, Wis. 

Fishkill Landing Machine Co., Fishkill, N, Y. 
Gates Iron Works, Chicago, Il. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Robert Poole & Son Co., Baltimore, Md. 

Wm. Sellers & Co., Philadelphia, Pa. 

Robt. Wetherill & Co., Chester, Penn. 


Pulverizers, 


Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver, Colo. 


Pumps and Pumping Machinery. 


Edw. P. Allis Co., Milwaukee, Wis. 
American Well Works, Aurora, Il. 

A. 8. Cameron Steam Pump Works, E. 23d St., N. ¥ 
Colorado Iron Works, Denver, Colo. 
Connersville Blower Co., Connersville, Ind. 
Cook Well Co., St. Louis, Mo. 

Filer & Stowell Co., Milwaukee, Wis. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Deane Steam Pump Co., Holyoke, Mass. 
Gates Iron Works, Chicago, Ill. 

Guild & Garrison, Brooklyn, N. Y. 


Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. Y. 


Jeanesville Iron Works, Jeanesville, Pa. 
John H. McGowan Co., Cincinnati, Ohio. 
New York Air Brake Co., 66 Broadway, N. Y. 


Pulsometer Steam Pump Co., 120 Liberty St., N. ¥. 


Wm. E. Quimby, 59 Liberty St., New York. 
Southwark Foundry & Machine Co., Phila., Pa. 
Stillwell-Bierce & Smith-Vaile Co., Dayton, Ohio. 


Webster, Camp & Lane Machine Co., Akron, Ohio. 


R. D. Wood & Co., Philadelphia, Pa. 
Quarrying Machinery. 


M. ©. Bullock Mfg. Co., Chicago, Tl. 
John F. Byers Machine Co., Ravenna, Ohio. 


A. 8. Cameron Steam Pump Works, E. 23d St., N, ¥. 


Cooper, Hewitt & Co., 17 Burling Slip, N. V. 


Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥, 


J. 8. Mundy, Newark, N. J. 

Rand Drill Co.,100 Broadway, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton [ron Co., Trenton, N. J. 


Radiator Screens, 
Harrington & King Perforating Co., Chicago, Ill. 


For Alphabetical Index to Advertisers, see page 21. 


Radiators, 


Crane Company, Chicago, Ill. 
A. B. Smith Co., 137 Center St., N. Y. 


Railroad Ditchers. 


Jeffrey Mfg. Co., Cleveland, O. 

Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point, Md. 
Vulcan Iron Works, Toledo, Ohio. 


Railway Car Brakes, 


Westinghouse Air Brake Co., Pittsburg, Pa. 
New York Air Brake Co., 66 Broadway, N. Y. 


Railway Feed Wires, 
The Okonite Co., Limited, 13 Park Row, N. ¥. 


Railway Shop Machinery. 


Armstrong Mfg. Co., Bridgeport, Conn. 

W. F. & John Barnes Co., Rockford, Ill. 

Beaudry & Co., Boston, Mass. 

Bradford Mill Co., Cincinnati, Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

J. A. Fay & Egan Co., Cincinnati, Ohio. 

Ingersoll Milling Machine Co., Rockford, Ill. 
Davis & Egan Machine Tool Co., Cincinnati, Ohio. 
Lodge & Shipley Machine Tool Co., Cincinnati, O. 
Long & Allstatter Co., Cincinnati, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Tool Works, Hamilton, Ohio. 

Q. & C. Co., Il. 

C. B. Rogers & Oo., Norwich, Conn. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Watson & Stillman Co., 210 E. 43d St., New York. 
The Wright Co., Lowell, Mass. 


Railway Specialties. 
Harrington & King Perforating Co., Chicago, Ill. 
New York Air Brake Co., 66 Broadway, N. Y. 
H. K. Porter & Co., Pittsburg, Pa. 
Westinghouse Air Brake Co., Pittsburg, Pa. 
Railways, Portable, 
O. W. Hunt Co., 45 Broadway, N. Y. 


Rawhide Pinions, 
New Process Rawhide Co., Syracuse, N. Y 


Reducing Valves, 
Ross Valve Co., Troy, N. Y. 
Van Auken Steam Specialty Co., Chicago, Ill. 
Refrigerating Machinery. 
Frick Company, Waynesboro, Pa, 


Road-Making Machinery. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 


Road Rollers. 
Addyston Pipe & Steel Co., Cincinnati Ohio, 
Rock Breakers, 


Edw. P. Allis Co., Milwaukee, Wis. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver, Colo. 
Gates Iron Works, Chicago, Ill. 


3 


Rock Drills. 


M. OC. Bullock Mfg. Co., Chicago, Ill. 

Clayton Air Compressor Works,26 Cortlandt St.,N.Y 
General Electric Co., 44 Broad St., New York. 
Ingersoll-Sergeant Drill Co.,26 Cortlandt St., N. ¥. 
Rand Drill Co., 100 Broadway, N. Y. 

Sullivan Machinery Co., Chicago, Ill. 


Rolling Mill Machinery. 
Long & Allstatter Co., Hamilton, Ohio. 
Maryland Steel Co., Sparrows Point, Md. 
Robert Poole & Son Co., Baltimore, Md.° 


Roofing, 
Berlin Iron Bridge Co., East Berlin, Conn. 
Cincinnati Corrugating Co., Piqua, Ohio. 
Gummey, McFarland & Co., Philadelphia, Pa. 
N. & G. Taylor Co., Philadelphia, Pa. 
Passaic Rolling Mill Co., Paterson, N. J. 
Riter & Conley, Pittsburg, Pa. 
‘Standard Paint Co., 2 Liberty St., N. Y. 
Translucent Fabric Co., Boston, Mass. 
Wheeling Corrugating Co., Wheeling, W. Va. 


Roofs, Iron, Truss. 


Continental Iron Works, Brooklyn, N. Y. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Maryland Steel Co., Sparrows Point, Md. 

‘Passaic Rolling Mill Co., Paterson, N. J. 

Riter & Conley, Pittsburg, Pa. 

Wrought Iron Bridge Co., Canton, Ohio. 
Rope Transmission, 


H. Channon Company, Chicago, Ill. 

©. W. Hunt Co., 45 Broadway, N. Y. 

Jeffrey Mfg, Co., Columbus, Ohio. 

Link-Belt Engineering Co., Nicetown, Phila Pa, 
Rosendale Cement. 


New York & Rosendale Cement Co., 280 Broadway, 


Rubber Goods, 


Boston Belting Co., Boston, Mass. 

N. J. Car Spring & Rubber Co., Jersey City, N. J. 

Jenkins Brothers, 71 John St., N. Y. 

New York Belting & Packing Co., Ltd., New York. 
Rust Preventive. 


Otto Goetze, 114 Broad St., New York. 


Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 
Filer & Stowell Co., Milwaukee, Wis. 
Schools, 


Bliss School of Electricity, Washington, D.C. 
International Correspondence Schools, Scranton, 


Pa. 
Screens, Mining. 


Gates Iron Works, Chicago, Ill. 
Harrington & King Perforating Co., Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Screen Plates, Punched. 
Harrington & King Perforating Co., Chicago, Ill. 
Screw Machines, 
Jones & Lamson Mch. Co., Springfield, Vt. 


Davis & Egan Machine Tool Co., Cincinnati, Ohio. 
Niles Tool Works, Hamilton, Ohio. 
Sectional Coverings. 


New York Fireproof Covering Co., 42 Cortlandt St., 
Separators, Coal and Ore. 


F. D. Cummer & Son Co., Cleveland, Ohio. 


Separators, Steam, 
Goubert Mfg. Co., 14 Church St., N. Y. 


Shafting. 
SEE PULLEYS, ETO. 


Sheet Metal Tools. 
Stiles & Fladd Press Co., Watertown, N. Y. 


Shoes and Dies, 

Chrome Steel Works, Brooklyn, N. Y. 
Gates Iron Works, Chicago, Il. 

Skylights 
Translucent Fabric Co., Boston, Mass. 

Smokestacks. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Maryland Steel Co., Sparrows Point, Md. 
New York Central Iron Works Co., Geneva, N. Y. 
Riter & Conley, Pittsburg, Pa. 
Spark Guards, Perforated. 

Harrington & King Perforating Co., Chicago, 


Standpipes. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Steam and Gas Fitters Tools. 
Crane Company, Chicago, Ill. 


Steam Regulating Appliances. 


Penberthy Injector Co., Detroit, Mich. 
Jenkins Brothers, 71 John St., N.Y. 
Lunkenheimer Co., ¢ incinnati, Ohio. 
Reliance Gauge Co., Cleveland, Ohio. 
Ross Valve Co., Troy, N. Y. 

Steamships and Tow Boats. 


Atlantic Works, East Boston, Mass. 


Steam Shovels. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 
Steam Traps. 
Buffalo Forge Co., Buffalo, N. Y. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Van Auken Steam Specialty Co., Chicago, Ill. 
Steel Importers. 
Wm. Jessop & Sons, Ltd., 91 John St., N. Y. 


Steel Manufacturers, 
Chrome Steel Works, Brooklyn, N. Y. 


Wm. Jessop & Sons, Ltd.,91 John St., N. Y. 
Passaic Rolling Mill Co., Paterson, N. J. 
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Structural Iron Work, 


Continental Iron Works, Brooklyn, N. Y. 

Berlin Lron Bridge Co., East Berlin, Conn, 

Maryland Steel Co., Sparrows Point, Md, 

Passaic Rolling Mill Co., Paterson, N. J. 

Riter & Conley, Platsburg, Pa. 

Wrought Iron Bridge Co., Canton, Ohio. 
Surveying Instruments. 


Theo. Alteneder & Sons, Philadelphia, Pa, 
Brandis Sous Co., Brooklyn, N. Y. 
Keuffel & Esser Co., 127 Fulton St., New York. 
Queen & Co., Inc , Philadelphia, Pa. 

Tanks, Iron, 


Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Continental [ron Works, Brooklyn, N, Y. 
Maryland Steel Co., Sparrows Point, Md. 
New York Central [ron Works Co., Geneva, N. Y. 
Pittsburg Locomotive Works, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 

Tanks, Wood. 


Williams Mfg. Co., Kalamazoo, Mich. 


Telegraph Wires and Cables. 
Eastern Electric Cable Co., Boston, Mass. 
John A. Roebling’s Sons Co., Trenton, N. J. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 
Testing Machinery. 
Wm. Sellers & Co., Philadelphia, Pa 
Thermometers. 


Bristol Co., Waterbury, Conn. 
Queen & Co., Inc., Philadelphia, Pa. 


Tin. 
Gummey, McFarland & Co., Philadelphia, Pa. 
N. & G. Taylor Co., Philadeiphia, Pa, 
Wheeling Corrugating Co., Wheeling, W. Va. 
Tin Plate Rolling Machinery. 
Robert Poole & Son Co., Baltimore, Md. 


Tramways. 
0. W. Hunt Co., 45 Broadway, N. Y. 
Tramways, Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
Trenton Iron Co., Trenton, N. J. 
O. W. Hunt Co.,45 Broadway N. Y. 
Transmission Machinery. 


Jeffrey Mfg. Co., Columbus, Ohio. 
Robt. Wetherill Co., Chester, Pa. 
O. W. Hunt Co., 45 Broadway, N. Y. 


Turbines. 


James Leffel & Co., Springfield, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa. 

R. D. Wood, & Co., Philadelphia, Pa. 


Turn Tables. 
Wm. Sellers & Co., Philadelphia, Pa. 

Twist Drills. 
Standard Tool Co., Cleveland, Ohio. 


Cleveland Twist Drili Co., Cleveland, Ohio. 
Morse Twist Drill & Mch. Co., New Bedford, Mass. 
Vacuum Pumps, 


A. 8. Cameron, Steam Pump Works, E. 23d St., N. ¥. 

Clayton Air Compressor Works, 26 Cortlandt 8t., 
Y. 

Deane Steam Pump Co., Holyoke, Mass. 


Valves, Gas, Steam, and Water. 


Crane Company, Chicago, 
Jeanesville [ron Works, Jeanesville, Pa. 
Jenkins Brothers, 71 John St., N. Y. 
Lunkenheimer Co., Cincinnati, Ohio. 
Ross Valve Co., Troy, N. Y. 

Ventilating Appliances. 


American Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co , Chicago, II. 
Connersville Blower Co., Connersville, Ind. 
B. F. Sturtevant Co., Boston, Mass. 
Voltmeters. 
Fort Wayne Electric Corporation, Fort Wayne,Ind, 
Weston Electrical Ins. Co., Newark, N. J. 
Water Works Supplies. 
American Well Works, Aurora, Ill. 
Cook Well Co., St. Louis, Mo. 
McNeal Pipe and Foundry Co., Burlington, N. J. 
Water Wheels. 


James Leffel & Co., Springfield, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa. 

R. D. Wood & Co., Philadelphia, Pa. 


Well Sinking Machinery. 


American Well Works, Aurora, III. 
Cook Well Co., St. Louis, Mo. 


Window Guards (Jail Work), 
Harrington & King Perforating Co., Chicago, Ill. 
Wire. 


Charles H. Besly & Co., Chicago, Ill. 
Phospbor-Bronze Smelting Co., Ltd., Phila., Pa. 


Wire Cloth. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Rope. 


H. Channon Company, Chicago, Ill. 

Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa, 
Trenton Iron Co., Trenton, N. J. 


Wood-Working Machinery. 
J. A. Fay & Egan Co., Cincinnati, Ohio. 
O. B. Rogers & Co., Norwich, Conn. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
The Wilkinson Co., Chicago, Ill. 
Wrecking Cars, 
Marion Steam Shovel Co., Marion, Ohio. 
Yachts, Steam. 


Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chicago, I1l. 
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MISCELLANEOUS 
DREDCING CO., 


Hydraulic Dredge discharging through 5,740 Ft. Pipe. Will dig and put ashore any material, Rock excepted. 


— ENGINEERS AND CONTRACTORS. 


GEO. W. CATT, M. Am, Soc, C, E., 
President and Engineer, 
O, L. WILLIAMS, Secretary and Treasurer. 


SPECIALTIES: 
Machinery for Economical Excavation of Canals, 
For Dredging, For Reclamation of Low Lands. 


CORRESPONDENCE SOLICITED. 
World Building, - NEW YORK, Y. 


Machines at work, Norfolk, Va. 
Patent Cana! Fxcavator. Galveston. Tex. and Oakland. Cal. 


BABCOCK-LARY DREDGING CO., 


AND CONTRACTORS. 


29 Broadway, New York. 


Dredging and Reclaiming Meadow and 
Low Lands by our New Vacuum Pump Method 
a Specialty. Now at work reclaiming 100 

Acres of Meadow at Bergen Beach on 

(Jamaica Bay) Long Island. 

Material, Mud and Sand, discharging 
through 2,000 feet of pipe, 80% solid. 


I value the Magazine highly for its usefulness, and 
look each month to the coming of the next number. It .is 
like an interesting continued story in that respect. 

But still the Magazine is so good and useful that I 
presume that I appreciate it as nats as any of your sub- 
scribers. 

Eston H. Camp, 
Latona, P. O., 


Seattle, Wn. 


gg 

\ 
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MISCELLANEOUS 


“BROOKLYN BRIDCE” BRAND. 
ROSENDALE HYDRAULIC EIDT 


STRONGEST, 


‘WM. C. MORTON, 
Sec’, 


Warranted Superior to any Manufactured. 


DARKEST, UNIFORM, RELIABLE. 


SPECIFIED AND BEING USED ON 
Telephone Connection. 


Buildings. 
Bowling Green Office Buildin c. 
new York — 


THE BRANDIS SONS 


Surveying and Engineering Instruments 
154 to 756 LEXINGTON AVENUE, 
Catalogues sent on application, BROOKLYN, N. 


J See Announcement of 
The Engineering Index on 


page 31. This book makes 
into a useful whole the entire 
range of engineering literature 


of the past four years. 


Branches : 
CHICAGO. 
ST. Louis. 
Factories Hoboken, N. J. 


MANUFACTURERS OF 
Surveying Instruments 
Drawing Materials, 
Excelsior Measuring Tapes. 


Catalogue on application. 


CONTINENTAL FILTEK Cv., 
44 WALL ST., N. Y. CITY. 


For City, Town and Village Water-Works, Mills, Factories, Hotels, Dwellings, Laundries, Baths, etc., etc. 


The CONTINENTAL is the Simplest, Most Efficient and Economical. 
Double Filtration—Simplest and Most Efficient Process of Washing Filter Beds. 


FILTER 


Special attention given to large filtration plants. 


Wemake tests on theqround for large plants, 


THE JEWELL WATER FILTER. 


‘* The acknowledged Standard 
of Mechanical Filtration.’’ 


CRAVITY AND PRESSURE FILTERS. 


Adopted by 23 Cities in the United States, Filtering over 100 Million Gallons Daily. 


0. H. Jewell Filter Co. 
73-75 W. Jackson St. Chicago. 26 Cortlandt St., N.Y. 26 


The Morison-Jewell Filtration Co. 


The Pacific Jewell Filter Co. 


S. 15th St. Phila. 222 Sutter St., San Francisco. 


THE ENGINEERING MAGAZINE, 
New York. 
GENTLEMEN : 


Please send me by registered packet 


Tacna, CHILE, 8th June, 1896. 


a supply of one hundred (100) coupons. 


I inclose herewith $12.00 in American bank notes for same. 


Yours truly, 


CARLOS BASADRE Y ForeERO, Mining Engineer. 


NOTE.—The coupons are for ordering articles from our Index Department. See 


Review of The Engineering Press. 


; 
ew Astor Hotel and Waldorf Hotel Extension. 
— 
Po, NEWYORK. | i 
{| 
| 


ALPHABETICAL INDEX TO ADVERTISERS. 


Addyston Pipe and Steel Co 
Allen & Son, Otis........ 


American Blower Co....... 
American Boiler Co.... . 


American Industrial Publishing Co 

American Injector Co 

American Tool and Machine Co.. 

American Well Works 

Armstrong Bros. Tool Co................ 
Armstrong Mfg. Co 


Atlas Cement Co... ............ 


Babcock-Lary Dredging Co........ 
Baldwin Locomotive Works..... 


Beaudry & 

Berlin Iron Bridge Co 

Besly & Co., Charles H............... C8btceccades 
Bliss School of Electricity......... 
Blood & Hale 


Brandis Sons Co. ........ ... 
Bristol Company 

Brown & Sharpe Mfg. Co. 
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Buckeye Engine Co. 
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Byers Machine Co., John F 


Cameron Steam Pump Works, A. 8....... aecaue 
Canadian Copper Co 
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Marion Steam Shovel Co 

Maryland Steel Co 

Maurer & Son, Henry 

Michigan Pipe Co 
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Morse Twist Drill & Machine Co. ......... 
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Otto Gas Engine Works...... 


Passaic Rolling Mill Co... .... .......- 
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Pittsburg Terra Cotta Lumber Co. 

Pittsburg Testing Laboratory, Limited.......... 
Pneumatic Engineering Co......... 
Pond Machine Tool 
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Potter, Alexander 

Pulsometer Steam Pump Co 
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Stow Manufacturing Co.... 
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Sullivan Machinery Co 
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Union Water Meter Co..... 
U.S. Mineral Wool Co. ........... 


Vandenbergh Laboratory of Chemical Industry. 
Vulcan Iron Works Co. 


Watson-Stillman 
Webber, Wm. 
Webster, Camp & Lane Machine Co............. 
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Westinghouse Electric & Mfg. Co......... ercvece 
Weston Electrical Instrument Co. : 
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Williams Mfg. Co..... 


_ Worcester Machine Screw 
Wrought Iron Bridge 
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MISCELLANEOUS 


Hub & Flange Pipe, | _ 
Road Rollers, 
Cranes and 
Special Machinery 


Manufacturers’ Designs 


For special information 


and prices, write to 


The Addyston 
Pipe & Steel Co. 


Cincinnati, O. 


A 


of steam pipe covering made by the State 
College of Pennsylvania, our covering gave 
20 per cent. better results than Magnesia or 
Asbestos Sponge. Send for copy of test. 


Agents Wanted. 
New York Fireproof Covering Co., 


121 LIBERTY ST., NEW YORK. 


Inclosed find money order for $6 to 
pay subscription for last year and a year 
in advance. I would not stop your most 
valued Magazine for a great deal. 

Gero. W. CRAVENS, 
Engineering Department, 
General Electric Co., 


Schenectady, N. Y. 


>>> 
"Gladiator 


Victorious 


A committee of nine mechanical eers 
em: mad by the Edward P. Allis Co., of 
ukee, Wis., the most skillful manu- 

tot of engines and machinery in the 
examining and testing 36 diff- 

erent makes of high-grade 

bicycles, pronoun the 

“Gladiator” the most scien- 


highly. finis bi- 
cycle 


in existence. 


Upon their judg- 
ment a large onde codes 


ont employes of that 
company. 
test so severe and 


No 
thorough asthis has ever 


WORKS 
W. Fourteenth Street, Chicago. 


PODS 


Know 
Don't 
Know 


Simply a question of knowing what 
you get, or guessing at it. 
Price of Columbia bicycle certainty, 


100, 
$ rt catalogue of artless description, free 
at Columbia Agencies—by mail for two 2-cent stamps. 


Pope Mfg. Co., Hartford, Conn. 


A 


MISCELLANEOUS 


WANTED 


The uniform charge for small advertisements 
inserted in this department is one dollar 
Sor each insertion, payable in 
advance. 


SITUATIONS WANTED 


ENGINEER, 35 years old, at present on Engineer- 
ing Staff of R. R. (maintenance of way) wishes to make 
a change. Has had a varied experience in railroad 
surveys and construction, water works and gen- 
eral engineering practice. Am A. M. Can. Soc. C. E., 
first-class draughtsman, and considered good all 
around man for both inside and field work. Can 
furnish excellent references, also instruments, and 
would like to correspond with any one who is in need 
of such a man and can offer a fair salary with some 
grenpect of permanency. Address H., care of THE 

NGINEERING MAGAZINE. I14t 


ENGINEER, twenty-six years old, well educated, 
large experience in municipal and park work, good 
draftsman and letterer, four years with a well-known 
member of the American Society, desires a position. 

Address, Box 56, Terrace Park, Ohio. INI 


YOUNG MAN, recent graduate in Mechanical Engi- 
neering of leading technical institution, desires situation 
with —— engineer or designer as draughtsman 
or assistant. Best of references. Address, A. B. C., 


care of THE ENGINEERING MAGAZINE. (1141.) 


POSITION wanted after August rst by a practical 
engineer and machinist (American), 20 years experi- 
ence, part of time in charge of men and work. Can 
refer to past and present employers as to ability, char- 
acter, and faculty for keeping work going even under 
adverse circumstances. Address X, care of THE ENn- 
GINEERING MAGAZINE. (1151). 


The Bliss School of Electricity, 


BLISS BUILDING, WASHINGTON, D.C. 


The only institution in the country teaching 
practical Electrical Engineering exclusively. 
Excellent Laboratory equipment. Instructors 
the best. Catalog on application. 


LOUIS D. BLISS, 


OSCAR A. MICHEL & CO., 


SOLICITORS OF AMERICAN AND FOREIGN PATENTs, 
Caveats, Designs, Trade-Marks, Labels, and Copy- 

rights, Preliminary Examinations, and Validity Search- 

es, Experts and Attorneys in Patent Causes before U.S 

Courts. Representative at Washington. 

World B Id’g, rnoomas, New York, N.Y 
Corresponden’s all over the World. Send for 16- 

page Book relating tu Patents, FREE. 


Practical Guide for Firemen, 


BY W. H. WAKEMAN. 
Paces. 75 CENTS posrtpaip. 


New Catalogue just out, sent free. 
AMERICAN INDUSTRIAL PUBLISHING C0., 


SCIENTIFIC BOOK PUBLISHERS. BRIDGEPORT, CONN. 


ENCINEERING 
STEAW explained by 

E. Spangenberg, (. E. 

More than 2000 questions with argued answers 

and over 500 illustrations, 

as wellas his Arithmetic, Algebra, plane and 

solid Geometry are sold by every Reliable Book- 

Dealer for '75 cents per volume, or will be sent 

—— afterreceiptof price by the undersigned, 

spectus of 32 pages.sent free on application. 

Laborer’s Instruction Pub Co. St. Louis Mc 


Lowest Cash Discounts allowed on 
tectural, Scientific, Electrica), Mec! 
Industrial and Technial Books. 


ogue and Discount Sheet Free. W 
T. COMSTOCK, 23 Warren 8t,, New 


SITUATION WANTED. Young man, 29 years of 
age, married, good character and habits, intelligent 
and industrious, desires permanent position with some 
good concern. Salary at beginning is no object pro- 
vided there is opportunity for advancement. Has had 
eleven years experience with two large manufacturing 
concerns. Is a fair draftsman, bom has worked on 
patents, preparing drawings and specifications; un- 
derstands bookkeeping, is a stenographer_and type- 
writer, and has dic.ated correspondence. Can design 
electric lighting and power plants and superintend 
their construction. Understands power transmission 
by ropes, belts, shafting and gears to a considerable 
extent. Can make himself generally useful. Best of 
references furnished. Address, Ambition, care of THE 
ENGINEERING MAGAZINE, (1161). 


FOR SALE. One Blue Print Frame, 28 in. x 


42 in., Plate Glass, Cushions, etc., complete. 


Address Cambridge, care of THE ENGINERR- | 


ING MAGAZINE. 


MAcHINERY For 


FOR SALE.—One No. 4 Cummer Dryer; been in 
use about a year; is practically as good as new; | 
object in selling, wish to put in a larger one; Address, 
“West,” care The Engineering Magazine. 


SIBERIA OTT, 
ARCHITECT. 


AIKEN S. C., 6 June, 
THE ENGINEERING MAGAZINE, 
Times Building, New York. 
GFY “LEMEN :— 


Inclosed please find draft on Importers’ 


| and Traders’ Bank for $3, amount of my 


bill for subscription. 


I must say your Magazine is by far 


| superior in all respects to any other in its 


line ; it is just splendid ! 
Very truly yours, 


SIBERIA OTT 


sanical, 

Cata- 
LLIAM 
York, 


— 
: | 


PUBLISHERS 


MONI 


KEYSTONE 


EN 


HYDRAULICS - , Itcovers a world-wide range MUNICIPAL 
IRRIGATION. of engineering, architectural, ENGINEERING. 


and scientific literature. 


INDUSTRIAL It clearly indicates the char- RAILROADS - 
acter and purposé of every 


article of permanent value. STREET RAILWAYS 


CHEMISTRY. || 
It is published monthly in 


i fi “ 
Soctovoay. ENGINEERING. 


Add 
MARINE The SCIENTIFIC 


VOL 


COVERING THE FOUR YEARS 


FROM 1892 TO 1896. 


IS NOW READY FOR DELIVERY. 
FOR FULL PARTICULARS SEE PAGE 33. 


Please mention The Engineering Magazine when you write. 
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PROFESSIONAL 
JULIAN KENNEDY, 


Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


@LAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 
ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 
HEATING FURNACES, GAS PRODUCERS, &c. 


W@ranch Office of the LATROBE WoORES. 


Vanier Sdooratiory Suri, 


f. P. VANDENBERGH, B. S., M. D., F. C. S. R. A. WITTHAUS, A. M., M. D. ISAAC KEMOE, PH. D. 
CONSULTING 
Chemical Engineers, Analysts and Consulting Chemists. 
Water supplies a specialty, analyses and complete advisory reports. Co-operation with engineers in sanitary 
and geological surveys; and in all chemical features of mining, metallurgical or other industrial engineering. 
Assays, analyses, processes, superintendence, counsel 


ERIE COUNTY BANK BUILDING, NIAGARA AND MAIN STS., BUFFALO, N. Y. 


PITTSBURGH TESTING LABORATORY, Ltd. 


Geo. H. Capp, Chairman. ALFRED E, Hunt, Vice-Chairman and Treasurer, 


825 WATER ST., PITTSBURGH, PA. 


Metallurgical Engineers and Chemists. 


——CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


SPECIALTIES. 
Inspection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Loco- 
motives, Cars, etc. Inspection of Shop Work and Erection at Site. 
Preparing Specifications, Indicating Engines, Evaporative Tests of Boilers and Duty Tests 
of Pumping Engines. 
AGENTS FOR THACHER’S SLIDE RULES. 


Tue Ricur Hanp of the GEO. S. RIDER, 


WESTERN RESERVE BLDG., CLEVELAND, 0. 
pr ofessional man is The Consulting Mechanical and Electrical 


Engineering Index. Page ENGINEER. 
Plans, Specifications and Superintendence. 
31 tells why. Advice and Estimates on Steam Plants. 


Drawings of Special Machinery. 


H. C. HORTON, 


Care of The Engineering Magazine, New York City. 
Dear Sir: 


May 1, 1896. 


I am in receipt of the May number of THE ENGINEERING MaGazinE. This 
volume has particularly instructed and greatly interested me. 
You and your associates deserve great credit for the present high standard of the 
Magazine. I hope your publication will continue to improve. Please accept my 
fr‘ rsonal thanks for the good I get monthly. Yours very truly, 


GORTON & GRAHAM MACHINE CO. 
Geo. Gorton, Sec’y and Treas. 


PROFESSIONAL 


D. ASHWORTH & SON, 
Mechanical and Consulting Engineers 


AND STEAM EXPERTS, 
108 FOURTH AVENUE, PITTSBURGH, Pa. 
Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 


made of Steam Engines. 


ERNEST BERTRAND HUSSEY, 
Consulting Civil Engineer, 
SEATTLE, WASH. 

P. 0. Box 381. Offices, Dexter Horton & Co. Bank Bldg, 


Expert Examinations, Surveys and Reports of any 
enterprise or property in the Northwest. Plans Speci- 
fications, Estimates and Superintendence. Cable or 
Electric Railway Construction and Operation. 


Alton D. Adams, M.A.1.E.E. 
ELECTRICAL ENGINEER, 


Exectric PowkR TRANSMISSION AND MACHINERY, 
No. 620 Atlantic Ave., BOSTON, MASS. 


M. FARGUSSON, C. sourupoRT, 


mprovements, Canals ilroads, Highways; Surv: 
of all kinds; Cities laid out. . 


EVERETTE’S MINING OFFICE 


[Pioneer Mining Geolugist’s Office of Pacific Northwest.] 


Mining Law, Mine Examinations, Metallurgy, 


Assaying and Analysis. 
*“CONSULTING ASSOCIATE MINING 


ATTORNEY AT LAW.” 
Wiil examine and report upon the 


“Titleand{exact Value’’ of Gorn, Si.ver, Leap, 


Coat, Iron, Cray or other Propertins, 
IN ANY PART OF THE WORLD, ——— 
DR. WILLIS E. EVERETTE-1318 E Street, 


Tacoma, State of Washington, U. S.A. 
C. T. GOODING, E. M. 
METALLURGIST AND MINING ENGINEGR, 
Tucson, ARIZONA. 


SPECIAL ATTENTION GIVEN TO THE 
PLANS, SPECIFICATIONS, CONSTRUCTION, AND OPERATION OF 
PGR AND LEAD-SILVER GMELTING PLANTS AND MINES. 
EXAMINATION OF COPPER AND GILVER-LEAD PROPERTIO® 
A SPECIALITY. 


E P. JENNINGS, 
Mining Engineer, 


Ironwood, Mick. 
QEPORTS ON LAKE SUPERIOR IRON MINES. 


FRANK NICHOLSON, 
MINING ENGINEER AND METALLURGIOR 
P.O. BOX 615, PHCENIX, ARIZONA. 
Examines and reports on mines and mill and fur- 
nace property. 


} W. B.D. 


Cc. L. REDFIELD, M. E. 
DESIGNER OF MACHINERY, 


EXPERT IN PATENT CAUSES. 
269 Dearborn Street, CHICAGO, ILL 


WM. 0. WEBBER, A. S.M.E., CONSULTING ENGINEER, 
79 Mason Building, BOSTON, MASS. 


Power Plants and Factories, Steam Expert, Electric 
Transmission of Power, Shop Methods and Production, 
Power Tests, Hydraulic Engineering. 


Cc. M. CONRADSON, M.E. 


Consulting Engineer. 

Special Labor Saving Machine Tools, New and 
Origival Designs of Lathes, Milling Machines, 
toring Machines, Etc. 

ELECTRICALLY DRIVEN MACHINE TOOLS. 
MADISON, WIS. 


WILLIAM H. BRYAN, ™. Am. Soc. M.E. 
H. H. HUMPHREY, 4. Ms. 


Mechanical and Electrical Engineers, 


SPECIALTIES :—Water Works, Electric Light, Railway 
and Power Plants; Steam and Power Installations; Steam 
Heating; Smoke Prevention. 

Consultations, Examinations, Tests, Reports, Plans, Specifications, 
Superintendence and Purchasing, 


SUITE H, TURNER BUILDING, ST. LOUIS. 


Joun B. BLoop. JosHUA HALE. WILLIAM CoopER.- 


BLOOD & HALE, 
Consulting Engineers. 
POWER PLANT INSTALLATIONS, 
EFFICIENCY TESTS, 

ELECTRIC RAILWAY EXAMINATIONS, ADVISORY REPORTS 
EQUITABLE BLDG., BOSTON. 

‘TH, ENGLER, E. M. 
CROZE & DENGLER, 
Mining Engineers, 

TN-714 E. & C. Building, Denver, Colo. 


Examine and Report upon Mining and Milling Pro- 
sitions, Superintend and Develop Mines Do all 
<inds of Surface and Underground Surveying and En- 
gineering, Make Mine and Surface Maps. Intimately 
acquainted with Lake Superior Copper and Iron 
anges. 


Civil and Sanitary Engineer. 


SPECIALTIES: Water Supply and Sewerage, Wat 


137 BROADWAY, - - NEW YORK. 
Lewis BLock, - - PiTTsBuRG. 


Please mention The Engineering mayasine waen you Wri. 
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RAILROADS 


THE PICTURESQUE . .~. ) 


Solid Vestibuled through train service 
between New York, Philadelphia and 
Chicago, via Niagara Falls. 


Dining Cars a la Carte. 
Double track ballasted with stone. 


Locomotives in all of which hard Penn- 
sylvania anthracite coal is used ex- 
clusively, he | giving a Passenger 
service that is free from the annoy- 
ance of smoke, dust or cinders. 


The Finest Trains in the World— 
BLACK DIAMOND EXPRESS— 
en except Sunday, between New 
York and Buffalo. Train leaves 
either terminal at twelve o'clock 
NOON, arriving at destination at ten 
P. M.—ten hours amid the most lux- 
a surroundings and no increased 
are. 


Elegantly illustrated printed matter 
descriptive of its line, which will be 
sent free, postage prepaid, on appli- 
cation to Chas. 8. Lee, General - 
senger Agent, Philadelphia, Pa. 


ARE YOU LOOKING 


For a Change in Location? 


If you are not satisfied with your present site, or if 
you are not doing quite as well as you would like to, 
why not consider the advantages of a location on the 
Minois Central R. R. or the Yazoo & Mississippi Valley 
R.R.? These roads run through South Dakota, Min- 

ta, Iowa, Wisconsin, Illinois, Indiana, Kentucky, 

‘ennessee, Mississippi and Louisiana, and possess 


FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


Coal Fields and Distributing Centers 


INTELLIGENT HELP of all KINDS 
MANY KINDS OF RAW MATERIAL 


For full information write the undersigned for a 
copy of the pamphlet entitled 


100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 
t, death rate, assessed valuation of property, tax 
rate, annual shipments, raw materials, industries de- 
red, etc, 
To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 
ces on the lines of the Illinois Central R. R., which 
the only road under one management runnin 
through from the North-Western States to the Gulf o 
Mexico. GEO. C, POWER, Industrial Commissi 
5. Ag R. Co., 506 Central Station, Chicago. 
3-2-'94- 


TheLatest 


 Rontgen 


MONON ROUTE 


CHICAGO~ 

INDIANAPOLIS 

CINCINNATI 


LAFAYETTE 
LOUISVILLE 

avo ace PON'S SOUTH 


ARE... 
YOU GOING 
UP THE STATE? 


A trip will do you good, if 
you select the proper route. 
All 


WEST~SHORE 
=RAILKROAD= 
trains are fast and luxurious. 
But the National Express — 
Limited—leaving New York at 
7:30 P. M. arriving Buffalo 7:40 
| A. M., is the fastest evening 
train out of New York. Try 
itand be convinced by personal 
experience. 


Manufacturers of machinery, steam engines, pumps, and steam regulating 
specialties of every description, who will take up the subject of advertising 
within the next few months, will find it to their advantage to investigate the 
standing of THe INDIA RuBBER WorLpD as a medium for reaching the rubber 
manufacturers throughout the United States, and in England, France, Germany 
and Northern Europe. Few people have any conception of the extent and im- 
portance of the rubber industry, and fewer still appreciate the fact that it is grow- 
ing so rapidly that its proportions have more than doubled in ten years. 
America is far in the lead in the manufacture of rubber goods of every descrip- 
tion, and as THe INDIA RuBBER WoRLD is the sole representative of the industry 
in the United States, its pages are closely scanned by the active men of the 
trade all over the world. 

The business is builded upon Goodyear’s discovery of Vulcanization, 
which is accomplished wholly by steam, and hence a rubber mill is a very 
wilderness of hot and powerful machines. 

Efficiency and economy of steam plant are so absolutely essential to suc- 
cess in the business, that every improvement and every possible device for 
keeping automatic record of the hourly conditions of the plant, is employed. 
For these reasons rubber manufacturers are ready and constant buyers of steam 
plant equipment, and once secured they make very valuable customers. 

The results obtained by those who have given some attention to the field 
can be very clearly shown. 


From the W. A. Harris Steam Engine Company, Providence, R. I. 
“We now havean aggregate of 10,010 horse power of the Harris-Corliss engines at work in the rubber trade.” 


From the Western Linoleum Company, Akron, Ohio. 
“We have been both surprised and gratified over the results of our advertising in the InpIA RUBBER WoRLD, 
it has made us customers in all parts of the United States, and in many European cities besides.” 


From Mason Regulator Company (Steam Specialties), Boston. 
“ The INDIA RuBBER WoRLD has given us better results in proportion to the money invested than any other 
paper that we have ever used, It has sold goods for us all over the world.” 


From Hohman & Maurer (Thermometers), Brooklyn, N. Y. 
“Through the advertisement we have been able to reach many Manufacturers cf Rubber Goods, Insulated 
Wire and kindred products, at home and abroad, hitherto unknown to us and have received many inquiries and 
orders from the same, your paper being mentioned in each case.” 


From Boomer G& Boschert Press Company (Power Presses), Svracuse, N. ¥. 
“The INDIA RuBBER WORLD has brought us more substantial returns than any advertising we ever did in the 
same time. ! 


From Lorain Manufacturing Company (Brass Work), Cleveland, Ohio. 
“We regard The INDIA RuBBER WORLD, not only among the best, but the very best advertising medium we ever 


Sample Copy and Prices on Request. 


THE INDIA RUBBER PUBLISHING CO., 


Times Building, New York, U. S. A. 


AND 
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THE ENGINEERING INDEX 


VOLUME II—1892 TO 1896 
Handsomely Bound in Cloth—474 Pages—Price $4.00 


TO THE PUBLIC: 


fairly described as a complete Handbook and Index to every- 
thing of value in all the rich and varied engineering literature 
of the four years from January 1, 1892, to January 1, 1896. 


It is priceless to the 
man who knows the 
money-value of 
posting himself up- 
on past practice be- 
fore giving an ex- 
pert opinion. 


Itis indispensable in 
every engineering 
library—private, as- 
sociate or public— 
which pretends to 
be complete. 


FROM THE 
MARINE 
PREFACE : 


The material composing this volume has appeared in the monthly num- 
bers of the Journal of the Assuctation of Engineering Societies during the past 
four years, and it has been wholly pears by technical experts, associated 
with the undersigned. The object kept continuously in view in the prepara- 
tion of these notes has been to put in as smaila space as possible such short 
descriptions of the scope and general character of the articles indexed as to 
enable one in search of information on a particular subject to decide whether 
or not it would be worth his while to obtain or consult the original article, 
paper, or report. 

Since the elaborate index published in 72e Lngineering Magazine has con- 
tained the characteristic descriptive notes which have made the index of the 
Journal of the Association of Engineering Societies so unique and so valuable, 
the Board of Managers of that journal have decided that it is no longer 
necessary for them to maintain this department. They therefore ceased to 
publish such index notes on January 1, 1896, and they cordially recommend 
their readers to become subscribers for 74e Engineering Magazine in crder 
that the editor of that journal may feel justified in incurring the great addi- 
tional expense of this department. 

J. B. JOHNSON, 


Chairman of Board of Managers, 
Mailed to any Address on receipt of price. Association of Engineering Societies. 


THE ENGINEERING MAGAZINE 
‘TIMES BUILDING, NEW YORK 


<> 
Agreeable to a contract with the ASSOCIATION OF ENGINEERING 
SOCIETIES, we take pleasure in announcing Volume Il of THE 
ENCINEERING INDEX, as above indicated. The work may be 
— 
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MISCELLANEOUS 
BUFFALO FAN SYSTEM HEATING, 


VENTILATING, 
DRYING AND 
COOLING. 


DRY-KILNS, 
ENGINES, 
7 BLOWERS, 
EXHAUSTERS, 


BUFFALO FORCE Cco., Chicago, 22 and 24 W Randolph St. 


BUFFALO, N. Y. New York, 26 Cortlardt St. 
THE PASSAIC ROLLING MILL CO. worms, 


WATTS COOKE, Pres. W. 0. FAYERWEATHER, V. P. & TREAS. G. H. BLAKELEY: Cx. ENG. 
Design, Manufacture and Construct all kinds of Iron and Steel Work for 


BRIDGES AWD BUILDINGS, 


Roofs, Power Stations, Train Sheds, Railway and Highway Bridges and Viaducts, and Strictural Steel Work 
for Buildings. Plans and Specifications furnished upon application. 


MANUFACTURERS OF HIGH GRADE IRON, OPEN HEARTH STEEL AND STRUCTURAL SHAPES. 


Berry Safety Boiler. 


Economizes space, fuel, maintenance 
and first cost to a greater degree than 
any other boiler. mbines simplicity 
and durability. Estimates and cata- 
logue upon application. 


Robert Wetherill & Co. 
CHESTER, PA. 
CORLISS ENGINE BUILDERS. 
BUEL GAS (LAN LS KACTORIES. 
COMPLETE INSTALLATION, INCLUDING 


GAS BLAST FURNACES ror any kiNnbD oF work. 
THOROUGH EFFICIENCY, ECONOMY AND SAFETY WARRANTED. 
Descriptive Pamphlets on application to 
AMERICAN GAS FURNACE CO, - - 80 Nassau Street, New York. 


THE OHIO PIPE CO. 


———COLUMBUS, OHIO. 
DAST IRON PIPE OF ALCL KINDS. 
LOCOMOTIVE AND CAR CASTINGS. 
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SEPTEMBER, 1896. 


THE 


ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW | 


EDITED BY JOHN R. DUNLAP. 


FREE-SILVER POISON THE CAUSE OF INDUSTRIAL PARALYSIS— 


A Vitiated Circulation Produces National Decadence. J. Selwin Tait. 1001 
GAS VERSUS ELECTRICITY DIRECT FROM COAL— 

Practical Economies and the Visions of Enthusiasts. D. M. Dunning. 1008 
THE UNDERGROUND TOPOGRAPHY OF A CITY— 

Possibility and Need of Utilizing the Sub-Surface. Wm. Barclay Parsons. 1015 
THE LESS-KNOWN GOLD FIELDS OF COLORADO— 

Promising Opportunities for Profitable Investment. Thomas Tonge. 1029 
THE ECONOMY OF THE MODERN ENGINE ROOM— 

The Problem of Boiler Selection. Charles E. Emery. 1044 
RAILWAY POOLING AND THE REDUCTION OF FREIGHT RATES— 

The Shipper’s Gain from a Just Division of Traffic. H. T. Newcomb. 1055 
SHIFTING LINES OF INDUSTRIAL INTEREST IN ELECTRICITY— 

The Place of the Investigator taken by the Inventor. G. H. Stockbridge. 1062 
THE HARMONY OF ARCHITECTURE AND LANDSCAPE WORK— 

Codperation Essential to Effective Treatment. Downing Vaux. 1071 
MODERN MACHINE SHOP ECONOMICS— 

Vi. First Principles in the Management of Men. Horace L. Arnold. 1089 
THE MANUFACTURE AND USE OF BRICK FOR PAVING— 

Rapid Expansion of an Important Industry. H. K. Landis. 1097 


FOR INTRODUCTION TO AUTHORS, SEE PAGE 5. 


REVIEW OF THE ENGINEERING PRESS 


With a Descriptive Index to the Leading Articles Published Currently in the Engineering 
Journals of the United States and Great Britain. 


ARCHITECTURE AND BUILDING, . 1106 MINING AND METALLURGY, . . 1152 
CIVIL ENGINEERING, . HH: MUNICIPAL ENGINEERING, . 1161 
INDUSTRIAL SOCIOLOGY, 1131 SCIENTIFIC MISCELLANY, . 1176 
MARINE ENGINEERING, . 1139 COMMENT AND CRITICISM, 1184 
MECHANICAL ENGINEERING, 1144 IMPROVED MACHINERY, 1187 


30 Cents a Number—$3.00 a Year. 
THE ENGINEERING MAGAZINE, , 7s, NEW YORK. 


GEORGE TUCKER, ,*tissury court. LONDON. 


9 FLEET STREET, E. C., 
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LIDGERWOOD 
ENGINES 


WITH NEW IMPROVED PATENT FRICTION DRUM. 


THESE ENGINES ARE STRICTLY HIGH GRADE 


AND ACCEPTED AS 


The Standard 

Modern High Speed 
Hoisting Engines 

Both as regards. High Duty. and Economy, 
Durability and Simplicity, combined with Ease 


and Rapidity of Operation. Built on the 
Duplicate Part System 


PILE DRIVING, 
RAILROADS, 
CONTRACTORS, 
BRIDGE BUILDERS, 
| COAL YARDS, 
DOCKS, SHIPS, 
QUARRIES, 
MINES, AND 
GENERAL HOISTING 
PURPOSES. 


300 STYLES AND SIZES. OVER 12,000 IN USE. 


SEND FOR A COPY OF OUR LATEST CATALOGUE. 


LIDGERWOOD MFG. CO., 


WAREROOMS: 96 LIBERTY ST., NEW YORK. 


PITTSBURGH, BOSTON, CHICAGO, ST.LOUIS, PHILADELPHIA, 
SAN FRANCISCO, PORTLAND, ORE. 


Please mention The Engineering Magazine when you write, 


Cc hted, ; hn R. Dunlap. Entered at the New York Post Office as 
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P er usal of our “ Book on Files.” 


Trial of our Files 
SEND 


FOR THE 


‘*BOOK, ” 


Conviction that they are the best. 


WICEIOLSON FILE Cco., 
BOX 310. PROVIDENCE, R.1., U.S. A. 


450 ILLUSTRATIONS 


MENTION THIS PAPER. 


Kent Ave. cor. South 10th Street 


Take Roosevelt, Gees or E, 23d Street Ferry BROOKLYN, N. Y, 


from New York. 


STEAM PUMPS. VACUUM APPARATUS. 
VACUUM PUMPS. CONDENSERS. 
FILTER-PRESS PUMPS. AMMONIA PUMPS. 


Le DRY AIR COMPRESSORS. ACID BLOWERS, Etc. » 


“FISHKILL CORLISS” 


ENCINE._u® 


THE MOST EFFICIENT AND ECONOMICAL POWER IN THE WORLD. FOR 
CLOSE REGULATION AND NOISELESS OPERATION IT HAS NO 
EQUAL. MANY IMPROVEMENTS. 


FISHKILL LANDING MACHINE CoO., 


FISHKILL-ON-THE-HUDSON, N. Y. 
ROBT. J. HALGIN, Presrt. W. P. SAGE, VicEe-PresrT. JAS. L. TELLER, Secy. S 


WATER WHEELS 


Adapted to all Heads from 


Feet to 2000 Feet. 


Our experience of 34 YEARS 
building Water Wheels enables us 
to suit every requirement of Water 
Power Plants. We guarantee sat- ce 
isfaction. 

Send for a Pamphlet of either 
Wheel and write full particulars. 


"JAMES LEFFEL & 


SPRINGFIELD, OHIO, U.S.A, 


TURBINE 
CASCADE 


| 
} We 
scan 
PRINTED BY CLARK & ZUGALLA, N. Y. 


BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


We commenced the manufacture of 
Cutters in 1864, and now have 1523 
sizes listed in catalogue. 

Leading Hardware Dealers have all 
common sizes in stock. 

Catalogue, (366 pages, 35 devoted to price 
lists and information regarding Cutters) also 


new folder, ‘‘ Suggestions regarding Cutters,” 
mailed on application. 


’96 JENKINS ’96 


Is The Perfection of Joint Packing. Instantaneous, does 
not squeeze out and not necessary to follow up joint. We 
guarantee it to last for years on any and all pressures of 
steam or any kind of joint where packing is required. Does 
not rot, burn or blow out, therefore the best for all purposes. 
Call for and insist on having 96 JENKINS 96 Stamped like cut. 
JENKINS BROTHERS, New York, Boston, Phila., Chicago. 


We Are the People 


i Referred to in a published letter as build- 
ing an ANTIQUATED type of 
Babcock & Wilcox Boiler. 
BETTER SEND TO US FOR SPECIFICATIONS AND SEE. 
THAYER & COMPANY, inc., : 


Taylor Building, 39 Cortlandt St., New York City. 
Tremont Building, ~ - Boston, Mass. 
Drexel Building, Philadelphia, Pa. 


The “.LUNKENHEIMER” REGRINDING VALVE. Warranted the Best Steam Valve 
Made and Satisfaction Guaranteed. No such word as fail if you use ‘‘ LUNKENHEIMER’s,’”’ Catalogue Gratis. 
THE COMPANY, 


Factories, CINCINNATI, 0, New York Store: 51 John St, European Store: The Lunken Valve Co., 35 Gt. Dover St., London, S. E. 


4 
——_ 
# 4, ? 
| 
STANDARD PACKINg 
. McEWEN, Mfg. Co. 
. 21 Dey Street, 
4 . j New York. 


